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   meabreSumeoba saqarTvelos soflis meurneobis erT-erTi 
tradiciuli dargia, romlis ganviTarebasac xeli Seuwyo 
xelsayrelma bunebrivma pirobebma da kargi sakvebi bazis 
arsebobam. 
  TuTis xis erT-erT samSoblod saqarTvelo miiCneva. Aamis 
aRniSvnis safuZvels iZleva, rogorc saqarTvelos teritoriaze 
SemorCenili velurad mozardi xnovani TuTis tyeebis arseboba, 
aseve eTnografiuli monacemebi (T. yauxCiSvili, 1957; s. 
yauxCiSvili, 1964; sanikiZe 1986; Шавров, 1888). 
  naturaluri abreSumis warmoebisaTvis TuTis xis nargaobis 
arseboba aucilebelia, radgan misi foToli abreSumxvevias 
WiisaTvis Zvirfasi da Seucvleli produqtia. amasTanave 
aRsaniSnavia TuTis kulturis didi praqtikuli da ekonomikuri 
mniSvneloba.   
   meabreSumeobas, rogorc soflis meurneobis erT-erT 
mniSvnelovan dargs Tavisi wvlili SeuZlia Seitanos 
damoukidebeli saqarTvelos ganviTarebis saqmeSi. 
  sayovelTaod cnobilia, rom meabreSumeoba saqarTveloSi 
didixnis winaT ganviTarda da abreSumis Zafis warmoeba 
qveynisaTvis erT-erT strategiul produqcias warmoadgenda. 
gansakuTrebiT unda aRiniSnos XVIII saukunis Sua wlebi, 
rodesac saqarTveloSi abreSumis parkis warmoebam Tavisi 
ganviTarebis yvelaze maRal dones miaRwia [nikoleiSvili goCa 
nikoleiSvili giorgi 2005] am dros parkis warmoebam 
saqarTveloSi weliwadSi 350-400 aTas fuTs miaRwia.  
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  maRali xarisxis qarTul abreSumze yovelTvis iyo didi 
moTxovnileba msoflio bazarze, rac saSualebas aZlevda 
saqarTvelos msoflio wamyvan qveynebTan urTierTobis 
damyarebaSi. 
  Mme-19 saukunis 60—ian wlebSi safrangeTidan Semotanili 
grenis `pebriniT~ daavadebam faqtiurad gaanadgura dargi 
[Caduneli m. 1970] magram mecnierebisa da saxelmwifos mier 
Catarebuli RonisZiebebis Sedegad, 1964 wlidan saqarTveloSi 
kvlav aRorZinda meabreSumeoba da damzadda 4400 tona cocxali 
abreSumis parki. 
  samwuxarod amis Semdeg amave wels dasavleT saqartveloSi, 
kerZod quTaisis meabreSumeobis zonaluri sadguris sacdel 
meurneobaSi Tavi iCina TuTis xis foTlis sixuWuWis daavadebam, 
romelmac gaanadgura maTi umravlesoba, parkis warmoeba 
Semcirda 1500-1600t-iT, xolo Semdgom wlebSi, kerZod 2001-2002 
wlebSi TiTqmis mTlianad SeCerda [nikoleiSvili goCa, 
nikoleiSvili giorgi – 2005; Caduneli m. - 1970]. 
   TuTis xis foTlis sixuWuWes axasiaTebs foTlebis Zlieri 
deformacia, totebisa da ylortebis susti ganviTareba, 
muxlTSorisebis Semokleba da zrdaSi CamorCena, amitomac 
zemoT aRniSnuli maCveneblebiT daavadebuli nergebi da xeebi 
umetes SemTxvevaSi xmeba. aRniSnuli daavadeba iwvevs foTlis 
mosavlis, nergebis da Teslnergebis standartuli produqciis 
gamosavlianobis mkveTr Semcirebas, rac Semdgom uaryofiTad 
moqmedebs TuTis foTlis saerTo mosavlianobaze. 
 Mmravali wlis ganmavlobaSi TuTis xis foTlis sixuWuWis 
daavadebis winaaRmdeg muSaobs mravali samecniero –kvleviTi 
instituti, rogorc saqarTveloSi aseve sazRvargareT [Caduneli 
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m. – 1970; Мамедов К.Дж – 1990; Купрянова А.С. – 1990; Крашлъников 
Н.А. - 1958] magram dReisaTvis jer kidev araa SemuSavebuli 
efeqturi gzebi am metad mavne daavadebis winaaRmdeg 
sabrZolvelad. prof. g. nikoleiSvili miuTiTebs   bolo 
oraswleulis ganmavlobaSi saqarTveloSi meabreSumeobis 
ganviTarebis xuT gamokveTil etapze: 
pirveli  -  (1800 – 1860 – ian wlibi), romelic gamoirCeva dargis 
aRmavlobiT, saeqsporto produqciis zrdiT da evropasTan 
kavSirebis gamtkicebiT. am periodSi parkis warmoeba 350-400 aTas 
fuTs miaRwia. 
  meore – xanmokle 1860 – 1887 wlebi dargisaTvis metad mZime, 
rodesac safrangeTidan Semotanili grenis mizeziT gavrcelda 
abreSumis Wiis memkvidruli daavadeba pebrina, romelic mokle 
droSi moedo mTel amierkavkasias da ganadgurebamde miiyvana 
dargi.     
  mesame – daiwyo me-18 saukunis 80-ian wlebis meore naxevarSi da 
damTavrda me-19 saukunis 20 –ian wlebSi. Ees periodi gamoirCeva 
dargis aRorZinebaze zrunviT, meabreSumeobis krizisidan 
gamoyvanis mizniT 1887 wels TbilisSi daarsda kavkasiis 
meabreSumeobis sacdeli sadguri, romelmac mniSvnelovani roli 
Seasrula dargis aRorZinebis saqmeSi. 
  meoTxe – daiwyo me-20 saukunis ocian wlebSi da gagrZelda 60 
–ian wlebis meore naxevris CaTvliT da gamoirCeva dargis 
mecnierul safuZvelze gadayvanis yvelaze gamorCeul periodad. 
1964 wels damzadda 4389 tona parki, romelmac TiTqmis mTlianad 
daakmayofila abreSumis mravalwliani moTxovnileba. 
  mexuTe – TuTis foTlis sixuWuWiT  daavadebis periodi, 
romelic dRemde rCeba gadauWrel problemad. 
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  AimisaTvis rom qarTul abreSums davubrunoT Zveli dideba 
aucilebelia radikaluri RonisZiebebis gatareba, gansakuTrebiT 
aqtualuria sakvebi bazis aRdgena-gamtkiceba, rac TavisTavad 
gulisxmobs saseleqcio saqmianobis arsebiT gaumjobesebas da 
Sesabamisad foTlis sixuWuWisadmi mdgradi, axali, 
maRalproduqtiuli jiSebisa da formebis gamoyvana-gamovlinebas 
da maT warmoebaSi danergvas. 
  Aam etapze TuTis seleqciis warmatebuli ganviTarebisaTvis 
TiTqmis amomwuravad aris Seswavlili da danergili is 
mecnieruli siaxleni, romlebic TuTis vegetatiuri organoebis 
anatomiuri satruqturis kvlevis Sedegad iqna miRebuli da ris 
safuZvelzec SesaZlebeli gaxda saseleqcio procesebis sworad 
warmarTva da mcenareTa optimaluri agroteqnikis SemuSaveba. 
    TuTis seleqciis mTavari arsi perspeqtiuli sawyisi masalis 
miRebaa, rac TavisTavad damokidebulia miznobrivad sworad 
warmarTuli hibridizaciiT miRebuli obieqtebis xarisxze. 
amdenad, hibridizaciis Sedegad miRebul sawyis masalazea 
damokidebuli seleqciis warmateba.   
  kvlevis ZiriTadi mizani da amocanebi – kvlevis ZiriTadi 
mizani iyo aRmosavleT saqarTvelos pirobebSi, TuTis foTlis 
sixuWuWisadmi SedarebiT gamZle axali formebis. gamorCeva maTi 
seleqciuri Rirebulebebis Seswavla da CarTva imunitetze 
seleqciaSi. 
aRniSnuli miznis ganxorcielebisaTvis umTavres amocanas 
Seadgenda: 
 - TuTis axali  formebis fenofazebis dadgomis vadebis 
prognozireba (dadgena) haeris efeqturi temperaturis 
gamoyenebiT; 
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 - TuTis axali formebis foTlis ganviTarebis periodebi da 
masze moqmedi ekologiuri faqtorebis zegavlena; 
 - kvlevis obieqtis arealSi unda dagvedgina haeris saSualo 
temperature; 
 - Segveswavla mcenaris ganviTarebis fazebis cvlileba 
mocemul ekologiur pirobebSi; 
 - TuTis axali formebis foTlis mosavlianobis dadgena;  
 - TuTis axali formebis foTlis xarisxis Seswavla; 
 - TuTis axali formebis foTlis sixuWuWisadmi gamZleobis 
Seswavla;  
  mecnieruli siaxle - mravalmxrivi dakvirvebis da 
eqsperimentaluri gamokvlevebis Sedegad, sxvadasxva 
geografiuli warmoSobis TuTis jiSebis, dasxivebiT miRebuli 
formebidan gamorCeul iqna foTlis sixuWuWis daavadebisadmi 
SedarebiT gamZle formebi: #219, #220, #123, #508, #77, #44. 
dadgenili iqna, rom TuTis gamorCeuli formebi xasiaTdebian 
nayofedSi Teslis Semcvelobis maRali maCvenebliTa da Teslis 
maRali sicocxlis unarianobiT – gaRvivebis energiiTa da 
aRmocenebis unariT.  
 miRebuli Sedegebis analiziT, pirvelad dadgenilia, rom 
TuTis fenologiuri fazebis dadgomis vadebis 
prognozirebisaTvis, gamoyenebuli unda iqnes atmosferuli 
haeris efeqturi temperaturaTa jami.  
Cvens mier gamovlenilia TuTis perspeqtiuli formebisaTvis 
(#219, #220, #123, #508, #77, #44) fenologiuri fazebis vadebis 
dadgomis efeqturi temperaturebi, romlis safuZvelze SeiZleba 
gansazRruli iqnes TuTis abreSumxvevias grenis sainkubacio 
vadebi. 
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Cvens mier Seswavlil TuTis formebs Soris #77, #129 da 
#44 gamorCeul iqnen intensiuri zrdiT da foTlis 
mosavlianobis ganmapirobebeli korelaciuri niSnebiT, riTac 
isini warmoadgenen Zvirfas saseleqcio masalas, foTlis 
mosavlianobaze seleqciaSi. 
Fforma #77 xasiaTdeba mosavlianobis stabiluri 
maCvenebliT aRmosavleT saqarTvelos pirobebisaTvis da 
foTlis sixuWuWisadmi maRali amtanobiT bunebriv infeqciur 
fonze.  
   Ppraqtikuli Rirebulebani _ Cvens mier gamorCeulia TuTis 
xis eqvsi forma, romlebic warmoadgenen Zvirfas saseleqcio 
sawyis masalas, foTlis sixuWuWis daavadebisadmi maRali 
gamZleobis unaris mqone axali jiSebis misaRebad.    
   efeqturi temperaturebis jamis gamoyenebiT, SesaZlebelia 
TuTis formebis fenologiuri fazebis dadgomis prognozireba, 
abreSumxvevias grenis sainkubacio vadebis sworad dadgena da 
agreTve ekologiuri faqtorebis gaTvaliswinebiT sworad iqnes 
SerCeuli Sesajvarebeli mSobeli wyvilebi. 
  TuTis axali formebi #77 da #508 gadian Sidasinstituto 
jiSTa gamocdas da mzaddeba saqpatentze maTi gadacemisTvis. E 
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1. თუთის ბოტანიკური შედგენილობა და აგროეკოლოგიური         
თავისებურებანი 
   1.1.        თუთის ბოტანიკური შედგენილობა 
    
   TuTis gvaris klasifikacia uaxloes warsulamde mxolod 
morfologiuri niSanTvisebebis analizs efuZneboda, rac 
sistematikosebs Soris azrTa sxvadasxvaobis mizezi iyo (Hetta, 
1958; Katsumata, 1972; Airyshaw, 1973). LdReisaTvis cnobilia 150-ze 
meti TuTis saxeoba, romelic sxvadasxva dros Setanili iqna 
~Index Kawensis’’-Si, londonis centraluri baRis taqsonomiur 
katalogSi. Tumca, am saxeobebis didi nawili mkvlevarTa mier 
ar aris aRiarebuli da ganixilebian, rogorc sinonimebi an 
qvesaxeobebi. Mmorus-is gvaris pirveli srulyofili 
klasifikacia ekuTvnis iaponel mecniers, koiZumis (Koidzumi,1917., 
1923).  igi gamoyofs @24 saxeobas da erT qvesaxeobas TuTis 
gvarSi.  mis klasifikacias safuZvlad daedo butkos svetis 
sigrZe mdedrobiT yvavilSi. daaxloebiT ^60 wlis Semdeg 
hiranom (Hirano, 1980) Svidi fermentis eleqtroforezis meTodiT 
gaanalizebis safuZvelze, moaxdina TuTis 131 formis 
klasifikacia romlebic winaswari monacemebiT miekuTvnebodnen 
sam cnobil saxeobas – M.alba, M.bombycis da M.latifolia. bioqimiuri 
analizis safuZvelze gamoiyo Svidi jgufi, romelSic moTavsda 
yvela Seswavlili forma da ganisazRvra maT Soris naTesauri 
kavSirebi. Semdgomma gamokvlevebma (Wang, Tanksley, 1989) 
daadastura, rom morfologiuri niSnebis gamoyeneba Morus-is 
gvaris klasifikaciisaTvis garTulebulia im TvalsazrisiT, 
rom isini Zlier varireben garemo faqtorebis zemoqmedebis 
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Sedegad. amdenad fenotipuri niSnebi ufro metad arian 
damokidebuli garemo faqtorebis zemoqmedebaze. 
TuTis klasifikaciisaTvis axali perspeqtiva gamoikveTa 
molekuluri sistematikis ganviTarebis Semdeg. bolo ori 
aTwleulis manZilze intensiurad viTardeba molekuluri 
markerebis meTodi, romelic fenotipuri niSanTvisebebis 
gamoyenebasTan erTad efeqturad wyvets klasifikaciasTan 
dakavSirebul rTul problemebs. Tavdapirvelad mcenaris 
genetikuri analizisaTvis gamoiyeneboda izozimebis (isozumes) da 
RFLP-s (SemWidrovebuli fragmentis sigrZis polimorfizmi) 
meTodebi  (Jelinski, Cheliak, 1992, Wang et al, 1992). magram, bolo dros 
PPCR-ze dafuZnebulma teqnologiam, romelic uzrunvelyofs 
polimorfuli dnm-is SemTxveviT amplifikacias (RAPD-s) 
mecierebis naxtomiseburi ganviTareba ganapiroba (Williams et al., 
1990). molekulur markerebad Cveulebriv gamoiyeneba 
mikrosatelitebi, rogoricaa ISSR-Sualeduri martivi 
ganmeorebadi  seqvensi; AFLP-amplificirebuli fragmentis 
sigrZis polimorfizmi da ISSR-martivi seqvensis ganmeorebebi. es 
ukanaskneli idealur markers warmoadgens mcenareSi  genetikuri 
mravalferovnebis Sesaswavlad. dReisaTvis TuTis 
klasfikaciisaTvis gamoyenebulia am meTodebis nawili, kerZod 
AFLP markerebis analizi (Sharma et al., 2000) RAPDPDda DAMD 
profilebi (Bhattacharya, Ranade, 2001), ISSR-ze dafuZnebuli 
analizi (Vijayan, Chatterjee, 2003) da RAPD-s Sefasebaze 
dafuZnebuli TuTis hibridebis genetikuri polimorfizmis 
analizi (Lou et al., 1998; Awasthi et al., 2004). molekulur 
sistematikuri analizi, gansxvavebiT morfologiuri da 
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bioqimiuri meTodebis gamoyenebiT Catarebuli klasifikaciis 
mcdelobebisagan, saSualebas gvaZlevs ufro meti genetikuri 
mravalferovneba gamovlindes TuTis saxeobebs Soris, vidre es 
YCans morfologiuri niSnebis Sedarebisas. amasTan es meTodebi 
saSualebas iZleva gamovlindes naTesauri kavSirebi calkeul 
saxeobebs Soris. dReisTvis es meTodika farTod gamoiyeneba 
TuTis gvaris klasifikaciisaTvis (Awasthi et al., 2004).  
koiZumis mier aRwerili TuTis @24 saxeobidan saqarTveloSi  
gavrcelebulia 8 saxeoba: M.alba, M.acidosa, M. Bombycis, M.boninensis, 
M.multicaulis, M.kagajamae, M.nigra  da M.rubra (zviadaZe, 1969; 
sakandeliZe, 1980). 
 TuTis botanikuri daxasiaTeba ojaxi Moraceae –TuTisebrni 
gvari Morus LL. – TuTa - yvavilebi erTsaxliania an orsaxliani, 
foTlebi iRliebSi mokle TavTavebad Sekrebili. yvavilsafari 
4- foTliania. mdedrobiTi yvavilebis yvavilsafari dayvavilebis 
Semdeg sqeldeba da wvniandeba. naskvi 1-2 budiania. dingi 2. 
mamrobiTi yvaviledi dayvavilebis Semdeg mTlianad scviva. 
mtvriana 4, yvavilsafris foTlebis mimarT mopirispired 
ganlagebuli. nayofi  1-Tesliani kakliani, romelic wvnian 
gansxvavebul yvavilsafarSia Camjdari. – xeebia TanafoTlebiani 
martivi, mTliani an danakvTuli foTlebiT. 
             
1.2. თუთის მცენარის აგროეკოლოგიური 
                       თავისებურებანი 
M 
  mecnierebis mier damtkicebulia, rom sicocxle pirvelad 
wyalSi Caisaxa.Aaqedan gamomdinare mcenareSi yvela sasicocxlo 
procesis normaluri mimdinareobisas saWiroa misi ujredebi 
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iyos turgorul mdgomareobaSi. TiTon mcenaris sxvadasxva 
nawilSi  wyali sxvadasxva raodenobiTaa, zogierTSi is 98% -ia. 
[xarebava m. 1967]. wyalze damokidebulia iseTi sasicocxlo 
procesebi, rogoricaa fotosinTezi, sunTqva, fermentebis 
moqmedeba, transpiracia, zrda da sxva. 
   niadagSi CaRvrili wyali ixarjeba sxvadasxva procesebze; 
kerZod nawili Cadis ise Rrmad, rom scildeba fesvTa sistemis 
ares, nawili xmardeba niadagidan mis aorTqlebas, niadagSi 
qimiur da biologiur procesebs, nawils ki iTvisebs mcenare. 
dadgenilia, rom mcenaris mier SeTvisebuli wylis mxolod 0,5% 
xmardeba fotosinTezs, danarCeni ixarjeba transpiraciaze, 
kutikularul aorTqlebaze, turgoze da a. S [xarebava m. 1967; 
Титов И. 1952 ] wvimas niadagSi Seaqvs sxvadasxva saxis marilebi, 
amitom is mcenaris mineraluri kvebis erT-erTi wyaroa, 
gamoangariSebulia, rom wvimas da Tovls wliurad erT heqtarze 
10-11kg azotiani SenaerTebi Seaqvs [ Титов И. 1952 ].  
    CvenSi gavrcelebuli subtropikuli kulturebis umetesi 
nawili da maT Soris TuTis xe Semotanilia iaponia-CineTis, 
indoeTis, samxreT da centraluri amerikis, wina aziis, 
xmelTaSua zRvis auzisa da avstralia axalzelandiis 
tropikuli da subtropikuli raionebidan [Бережжной  1961; 
xarebava m. 1967; jabniZe r, goguaZe v. 2003; afxazava i 2005 ]. 
    Ggaremo pirobebi dedamiwaze didad icvleba, Sesabamisad 
icvleba mcenaris zrda ganviTarebis xasiaTic. 
    cnobilia, rom cximzeTovani mcenare abusalaTini Tavis 
samSobloSi mravalwliania da xe-mcenaris saxiT izrdeba, CvenSi 
ki is erTwlian balaxs warmoadgens [Люденгорд Г. 1937; Шенников А. 
1950] Savi zRvis sanapiroze Cais mcenare zRvis donidan mxolod 
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500-600 metrs simaRleze vrceldeba, himalais raionSi ki is 1800-
2200 metris simaRleze gvxvdeba [Шенников А. 1950; xarebava m. 1967]. 
saqarTvelos subtropikuli zonis maRalmTiani raionebis Cai 
ukeTesi xarisxisaa, vidre dablobi raionebisa [Саникидзе И. 1979 ]. 
    gerani Tavis samSobloSi mravalwliani mcenarea da 
wliurad ramodenime mosavals iZleva, saqarTveloSi ki is 
ertwliani kulturaa da weliwadSi mxolod erT an or 
mosavals iZleva [xarebava m. 1951-1967]. zemoT aRniSnuli 
adastureben, rom dedamiwaze mcernareTa gavrceleba mxolod 
garemo pirobebze aris damokidebuli. 
    subtropikuli kulturebis mosavlianoba pirdapir 
damokidebulebaSia amindis pirobebTan da agroteqnikur 
RonisZiebebTan, magram am ori faqtoridan ufro meti 
efeqtianoba eniWeba aminds. rac ufro metia mosavlianoba miT 
ufro metia korelaciuri damokidebuleba maT Soris [Давитая Ф. 
1952, sanikiZei. mamulaSvili i. 1990; Саникидзе И. 1979].      
    TuTis xe normalurad izrdeba da viTardeba mxolod im 
SemTxvevaSi, Tu igi sicocxlis periodSi uzrunvelyofilia 
zrdisaTvis saWiro im elementebiT, romelsac moiTxovs igi 
garemodan. mcenareze moqmedi garemo faqtorebi jgufdeba 
Semdegnairad: 
1. klimaturi faqtorebi – sinaTle, siTbo, teni, haeri, 
haeris moZraobis siCqare da sxv. 
2. edafuri faqtorebi – niadagis fizikur-qimiuri Tvisebebi, 
niadagis dedajiSi, gruntis wyali da sxv. 
3. orTografiuri faqtorebi – adgilis reliefi, simaRle 
zRvis donidan, ferdobis daxris kuTxe da eqspozicia. 
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4. biologiuri faqtorebi – mcenareuli organizmis 
urTierT gavlena, adamianTa da cxovelTa samyaros 
gavlena mcenareze. 
   CamoTvlili faqtorebi SeiZleba pirobiTad ganawildes 
orgvarad: 
1. pirdapiri gavlenis zrdis faqtorebi – sinaTle, siTbo, 
teni, haeri da sxva. 
2. arapirdapiri zrdis faqtorebi – simaRle zRvis donidan, 
ferdobis eqspozicia da sxva. 
unda aRiniSnos, rom arcerTi faqtori mcenareze sxva 
faqtorisagan damukideblad ar moqmedebs. Cveulebriv adgili 
aqvs urTierTqmedebas, rogorc TviT mcenareze moqmed 
ekologiur faqtorebs Siris, ise am faqtorebsa da mcenares 
Soris. 
       TuTis xis garemo faqtorebisadmi damokidebulebis 
dadgenas gansakuTrebuli mniSvneloba eniWeba, radgan mTeli 
rigi agroteqnikuri sakiTxebis gadawyveta, romelic TuTis xis 
kulturasTanaa dakavSirebuli, moiTxivs misi ekologiis 
detalur Seswavlas.xolo rac mTavaria yovelive es 
dagvexmareba detalurad SeviswavloT mis winaaRmdeg brZilis 
efeqturi RonisZiebebi. 
       sinaTlesTan damokidebulebis mixedviT mecnierebi 
mcenareebs yofen sam jgufad[zviadaZe 1969] : 1. sinaTlis 
moyvarulebi, 2. Crdilis moyvarulebi da 3. Crdilis amtanebi. 
       TuTis xes calkeuli mkvlevarebi sxvadasxva ekologiur 
jgufs akuTvneben. Aa. novikovi da m. kolpikovi mas sinaTlis 
moyvarul mcenareebis jgufs miakuTvneben, a.fedorovi (1949) ki 
TuTis xes, rogorc sinaTlis moyvarul, ise nawilobriv 
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Crdilis amtan mcenared Tvlis. prof. g.zviadaZe (1969) ki miaCnia, 
rom nawilobriv daCrdilvisas ecema TuTis foTlis kvebiTi 
Rirseba, magram mcenares SeuZlia Tavisi biologiuri cikli 
daasrulos nawilobriv daCrdilvis pirobebSic da Crdilis 
amtan mcenared unda CaiTvalos. 
  saqarTvelos naxevrad udabnos sartyelSi (gardabnis r –nis) 
magaliTze (g. zviadaZe 1969)Ddadgenil iqna, rom daCrdilva 
mniSvnelovan gavlenas axdens TuTis xeze.   daCrdilvis Sedegad 
didia muxlTSorisis sigrZe, naklebia erTwliani totis 
diametri, metia gantotvis siZliere, ylortis zrdis 
intensivoba, foTlis raodenoba erT totze da foTlis 
farTobi, sakmaod Txelia foTlis firfita, dabalia foTlis 
kvebiTi Rirseba. TuTis xis sinaTlisadmi midrekileba ar ris 
raRac mudmivi, igi pirdapir damokidebulebaSia im pirobebTan, 
romelSic izrdeba da viTardeba mcenare. TuTis xis 
moTxovnileba sinaTlisadmi  icvleba misi asakis, calkeuli 
fazebis, niadagobrivi pirobebis da sxva faqtorebis 
cvalebadobis Sesabamisad. axalgazrda TuTis xe ufro kargad 
itans daCrdilvas, vidre asakSi Sesuli. yovelive 
zemoTaRniSnulidan gamomdinare Sesabamisad icvleba mdgradoba 
an midrekileba TuTis xis xuWuWa – wvrilfoTlianobisadmi. 
    rogorc sinaTles, aseve siTbos uaRresad didi mniSvneloba 
aqvs mcenaris normaluri zrda ganviTarebisaTvis. 
  G   yvela sasicocxlo procesi; zrda, asimilacia, sunTqva, 
mineraluri xsnaris STanTqma, nivTierebaTa cvla da sxva siTbos 
garkveul reJimzea damokidebuli. 
       TuTis xis gavrcelebis sazRvrebis dadgeniosas didi 
mnisvneloba aqvs: siTbos ganawilebas wlis drois mixedviT, 
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savegetacio periodis xangrZlivobas da am periodis yvela dRis 
temperaturaTa saSualo jams, arayinviani periodis 
xangrZlivobas, zamTris svenebis periodis temperaturul reJims, 
naleqebis wliur raodenobas da maT ganawilebas wlis drois 
mixedviT. Aam mxriv gadamwyveti mniSvneloba aqvs agreTve 
zamTris, gazafxulis da Semodgomis yinvebs. 
       TuTis xe savegetacio periodis ganmavlobaSi siTbos 
erTnair moTxovnilebas ar uyenebs, [zviadaZe 1969] misi Teslis 
aRmoceneba iwyeba niadagis zedapirul fenaSi +6ºC +7ºC 
temperaturis pirobebSi. TuTis xis vegetacia iwyeba +10ºC –ze, 
xolo ylortis zrda +15ºC -ze, +2ºC +3-zeºC ziandeba gaSlili 
kvirtebi. _1ºC _2ºC ze iRupeba axalgazrda ylortebi da totis 
mwvane nawili, -15ºC – ze, ki erTwliani totebi; _25ºC -ze TuTis 
SedarebiT axalgazrda nargaoba, zamTris svenebis periodSi 
TuTis xe uaryofiT temperaturas kargad itans. 
      damRupvelad moqmedebs aseve TuTis xeze +40 ºC – ze 
maRali temperatura. [stefaniSvili n. futkaraZe z 2005] 
gansakuTrebiT sazianoa TuTis xisaTvis adreuli an Semodgomis 
da gviani gazafxulis yinvebi radgan am periodSi mcenaris 
vegetacia an ar damTavrebula  an axali dawyebulia. 
      maRali temperaturis zemoqmedebam SeiZleba gamoiwvios 
TuTis foTlis Reros qerqis dawva, foTlis xmoba, 
foTolTcvena. maRali temperaturis zemoqmedeba gansakuTrebiT 
sazianoa niadagis da haeris didi simSralis da Tbili qarebis 
dros. 
      qari mniSvnelovan gavlenas axdens TuTis xeze, cudad 
izrdeba ylorti da foTlis firfita rac xels uwyobs foTlis 
daavadebas, gansakuTrebiT sazianoa qaris moqmedeba mcenaris 
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foTlis masobrivi zrdis periodSi, am dros Sesabamisad 
izrdeba gadamtani daavadeba (TuTis xis foTlis sixuWuWe da 
sxv.) 
         TuTis xis sinestisadmi damokidebuleba icvleba mis 
asakTan dakavSirebiT. axalgazrda asakSi igi met sinestes 
moiTxovs, xnier asakSi ki piriqiT ; saerTod ki TuTis xis teniT 
uzrunvelyofas gadamwyveti mniSvneloba aqvs TuTis foTlis 
mosavlianobis zrdasa da foTli kvebiTi ERirsebis 
gaumjobesebis saqmeSi. tenis naklebobiT gamowveuli uaryofiTi 
gavlena gansakuTrebiT aRiniSneba mSral raionebSi, amitom 
niadagobrivi pirobebis gaumjobesebasTan erTad, romelzedac 
bevrad aris damokidebuli wylis reJimi, gansakoTrebuli 
yuradReba unda mieqces TuTis nargaobis morwyvas. 
     zemoT CamoTvlil faqtorebze aranaklebi mniSvneloba 
eniWeba niadags. TuTis xe normalurad izrdeba da viTardeba 
sakvebi nivTierebebiT mdidar, msubuq, tenian, advilad Tbobad da 
haergamtar niadagze. Cvens pirobebSi sinamdvileSi TuTis 
nargaoba sakmaod gvxvdeba SedarebiT naklebad nayofier 
niadagebzec, ris gamoc foTlis mosavlianoba da xarisxi 
sakmaod dabalia. 
        imis gamo, rom saqarTvelo Tavisi geografiuli 
mdebareobiT, reliefiT, klimatiT da niadagobrivi pirobebiT 
metad mravalferovania, TuTis xesac uwevs am pirobebTan met-
naklebad Segueba. 
   saqarTvelo bunebrivad iyofa or mkveTrad gansxvavebul 
mxared: aRmosavleTi da dasavleTi. Tavis mxriv dasavleT 
saqarTvelo TuTis xis gavrcelebis mixedviT SeiZleba daiyos 
sam zonad:  dablobi, Sua zona da mTis kalTobi.  pirvel zonas 
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miekuTvneba is raionebi, romlebic mdebareoben zRvis donidan 
250m-de. es zona xasiaTdeba subtropikuli teniani haviT sadac 
wliuri naleqTa jami zogjer 2500mm-de aRwevs, wliuri saSvalo 
temperatura ki +13ºC -ia . meore zonaSi Sedis is raionebi, 
romlebic mdebareobs 250 – 1000m-de zRvisdonidan. aRniSnuli 
zona xasiaTdeba zomieri Tbili klimatiT, wliuri naleqebis 
jami 800mm-dea, saSualo wliuri temperatura ki +10ºC -mdea . 
mesame zona mdebareobs 1000 – 1500 m-de, sadac SedarebiT civi 
klimaturi pirobebia, saSualo wliuri temperatura +6ºC -mdea, 
naleqebis wliuri jami ki aRiniSneba 1000mm-de. [Кордзахия М. 1961; 
Аграклиматические ресурсы Грузии. 1978]. 
   v. gulisaSvilis mier [1969] kavkasiis geobotanikur olqebad 
dayofis principis Sesabamisad, TuTis xis gavrcelebis mixedviT 
aRmosavleT saqarTveloSi SeiZleba gamoiyos Semdegi 
vertikaluri sartyelebi: 
1. naxevrad udabnosa da naTeli tyeebis sartyelebi, romelic 
gavrcelebulia zRvis donidan  500m-is simarleze. am sartyelSi 
miedineba mdinare mtkvari, romlis axlo sanapiroebi maragdeba 
gruntis wyliT da aq gavrcelebuli Walis tyeebTan erTad 
TuTasac mniSvnelovani adgili ukavia. Semdegi terasebi naTeli 
tyeebis sartyelia, sadac TuTa morwyvis pirobebSi kargad 
xarobs da sakmaodaa. am adgilebSi hava xasiaTdeba simSraliT. 
TuTis savegetacio periodis xangrZlivoba 214 dRea, am periodSi 
saSualo Tviuri temperatura 18ºC °- 19ºC °–ia. naleqebis wliuri 
jami Seadgens 385 – 510 mm-s, xolo savegetacio periodSi ki 280 – 
390 mm-s. uyinvo dReebis raodenoba 215 – 235 –s udris. am 
sartyelSi Sedis gardabnis, marneulis da Tbilisis midamoebi.  
2. muxis sartyeli, romelic vrceldeba zRvis donidan 500 -  
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1000m simaRleze da iTvleba zomier Tbil zonad. igi vrceldeba 
mtkvris maxlobel ferdobebze da mTis ferdobebis ukidures 
samxreT nawilSi. aRmosavleT saqarTveloSi gavrcelebuli 
TuTis nargaobis ZiriTadi masivebi swored am sartyelSia 
moqceuli. savegetacio periodis xangrZlivoba aq 214 dRea, am 
periodis Tviuri saSualo temperatura +17ºC - 18ºC –ia; 
naleqebis wliuri jami 493 mm-ia. naleqebis siuxvis mxriv 
gamoirceva Telavis raioni 818 mm. am sartyelSi Sedis agreTvi: 
aspinZis, axalcixis, bolnisis, gurjaanis, duSeTis, qarelis, 
kaspis, kaWreTis, mcxeTis, sagarejos, siRnaRis, goris, xaSuris, 
wiTelwyaros, cxinvalis, agreTve axmetisa da yvarlis raionebis 
nawili. Telavis garda uxvi naleqebiT gamoirCeva lagodexis 
raionis nawilic. SedarebiT mkacri klimaturi pirobebiT 
gamoirCeva cxinvalisa da axalcixis raionebi, sadac savegetacio 
periodis xangrZluivoba 183 dRea. muxis sartyelSi uyinvo 
dReTa raodenoba 177 – 219 –ia. 
3. wiflis sartyeli moqceulia zRvis donidan 1000 – 1600 m-is 
simaRleze, moicavs mTis SedarebiT maRal kalTebs da 
gamoirCeva zomierad civi klimatiT. savegetavio periodis 
xangrZlivoba aq 153 dRea, am periodSi saSualo Tviuri 
temperatura 16ºC –ia, naleqebis wliuri raodenoba 778mm–ia, 
uyinvo dReebis raodenoba 182mm–i. kargad aris gamosaxuli 
adreuli da gviani yinvebi. Aam sartyelSi moTavsebulia: 
borjomis, dmanisis, TeTriwyaros, TianeTis raionebi, agreTve 
adigenis, axmetisa da walkis raionebis nawili. 
    (g.zviadaZis (1969) monacemebiT, imis mixedviT Tu romel 
sartyelSi xarobs TuTis xe, aRiniSneba misi zogierTi 
morfologiuri da sameurneo niSnebis cvalebadoba. am 
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monacemebis mixedviT mcenaris asakTan damokidebulebiT mTeli 
rigi maCveneblebis cvalebadobis garkveuli kanonzomieri 
xasiaTi aRiniSneba. misive monacemebiT bunebriv-klimaturi 
pirobebi did gavlenas axdens TuTis xis dazianebaze da 
damokidebulia mcenaris asakze. 
  zemoT aRniSnul samive sartyelSi TuTis xis zrda 
ganviTarebisaTvis sakmaod xelsayreli pirobebia, magram meore 
sartyeli gansakuTrebiT gamoirCeva, radganac aq ukeTesi 
niadagobrivi da klimaturi pirobebia. 
     TuTis xe normalurad izrdeba da viTardeba aRmosavleT 
saqarTvelos im raionebSi sadac saSualo wliuri temperatura 
+7ºC – ze dabla ar ecema da uyinvo dReebis raodenoba 
aranakleb 170-ia, xolo iq sadac saSualo wliuri temperatura 
+10ºC –ze maRalia da uyinvo dReebis raodenoba aranakleb 160-ia. 
[zviadaZe 1969] 
      TuTis xis zrda-ganviTarebaze gansakuTrebiT uaryofiTad 
moqmedebs araxelsayreli garemo pirobebio, rac gamoixateba 
haeris temperaturiT, niadagis sinestiT, haeris fardobiTi 
tenianobiT da a.S. 
@ 
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   mcenareTa seleqcia adamianis mier eqsperimentulad 
warmarTuli evoluciaa. xelovnuri an bunebrivi hibridizaciisa 
da mutaciis Sedegad mcenareTa maravalferovani formebis 
warmoqmnis safuZvelzec gamorCevis Sedegad iqmneba axali 
jiSebi, (p. nasyidaSvili, m. nasyidaSvili, m. sixaruliZe, b. 
surgulaZe 2002). seleqciuri muSaobis ZiriTadi oboeqtebia – 
populacia da jiSi (hibridi), misi arsi mdgomareobs imaSi, rom 
axali jiSebis misaRebad gamoiyenos formaTa warmoqmnis 
procesi. Msgavsad amisa, rogorc bunebaSi, evoluciis procesSi 
bunebrivi gadarCeviT iqmneba organizmTa axali saxeobebi, 
adamiani seleqciaSi iyenebs ra xelovnur gamorCevas, qmnis 
sasoflo-sameurneo mcenareTa axal jiSebs, amitom seleqcia 
SeiZleba ganvixiloT, rogorc eqsperimentuli evolucia, 
romelsac marTavs adamiani. 
saqarTveloSi TuTas mniSvnelovani adgili ekava soflis 
meurneobis wamyvani kulturebis gverdiT (vazi, xorbali da sxv.) 
mis srulfasovan Rrma samecniero kvlevas ki mxolod bolo 
saukuneebSi daedo saTave. CvenSi bevria xalxuri seleqciis gziT 
miRebuli da introducirebuli TuTis jiSebi, romlebmac 
garkveuli roli Seasrules TuTis jiSTa gavrcelebaSi. 
qarTuli bJola,  zRvis bJola, dadianis anu megruli TuTa, 
yvarluli TuTa, Saumianis TuTa, saadreo da viris TuTa, es is  
adgilobrivi TuTis jiSebia, romelTa gamoyvana da gamravleba 
xdeboda  saqarTvelos sxvadasxva kuTxeSi (abesaZe, 1957).  
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 bolo saukuneebSi TuTis seleqciis winsvlas xeli  Seuwyo 
1887 wels daarsebulma  kavkasiis meabreSumeobis  sadgurma, 
romelic am dargis erTaderTi samecniero dawesebuleba iyo 
ruseTis imperiaSi da didi avtoritetiT sargeblobda msoflio 
maStabiT. mas gaaCnda mdidari materialur-teqnikuri baza,  
msoflioSi saxelganTqmuli muzeumiT da unikaluri samecniero 
biblioTekiT. mas Semdeg,  TuTis seleqciis safuZvlebi emyareba 
hibridizacias, gamorCevas da TaobaTa mizanmimarTul gamozrdas. 
mizani ki iseTi axali jiSebis Seqmnaa, romelic upasuxebs 
soflis meurneobis Tanamedrove moTxovnebs da uzrunvelyofs 
foTlis  da nayofis uxvi da myari mosavlis miRebas. aqedan 
gamomdinare wlebis ganmavlobaSi seleqcionerebis mier 
(jafariZe, Sablovskaia, didiZe, nikuraZe, berZeniZe,  
tabliaSvili da sxv.) Seiqmna ara erTi saukeTeso TuTis jiSi, 
romlebic srulfasovnad pasuxoben seleqcionerTa moTxovnebs. 
meTuTeobaSi meToduri seleqciis pirveli etapi iyo pasiuri 
gamorCeva; mizani – bunebaSi arsebuli formebidan ukeTesis 
gamorCeva da warmoebaSi gavrceleba. Mmeore etapze daiwyo 
sinTezuri seleqcia. sawyisi masalis miRebis ZiriTadi meTodi 
iyo xelovnuri hibridizacia (maxlobeli da Soreuli), 
Tavisufali damtverviT miRebuli naTesebSi gamorCeva da 
klonuri seleqcia. Tanamedrove etapze sawyisi masalis 
misaRebad, am meTodebis garda farTod gamoiyeneba 
poliploidizacia da eqsperimentuli mutagenezi (fizikuri da 
qimiuri). (c. jafariZe, g. zviadaZe, m. Sablovsakaia 1964; p. 
nasyidaSvili 2002 dalaliSvili 1994, WolaZe 2006, tabliaSvili 
2006). 
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     meTuTeobaSi saseleqcio muSaobis ZiriTadi mimarTulebani 
etapobrivi safexurebiT xasiaTdeba: 1. uxmosavliani jiSebis 
miReba, 2. saukeTeso kvebiTi Rirsebis mqone foTliani da 
uxmsxmoiare jiSebis miReba, 3. unayofo da sicivis amtani 
jiSebis da 4. daavadebisadmi, kerZod foTlis sixuWuWisadmi 
SedarebiT gamZle jiSebis miReba (p. nasyidaSvili 2002). 
    saseleqcio muSaobis efeqtianoba ZiriTadad damokidebulia 
sawyisi maslis SerCevaze, xolo Tavis mxriv sawyisi masalis 
SerCeva damokidebulia saseleqcio muSaobis meTodebze, vinaidan 
TuTa mravldeba, rogorc TesliT, ise vegetatiurad (kalmiT, 
gadawveniT da mynobiT). 
    qarTveli da ucxoeli mecnierebis mier SemuSavebuli da 
danergilia mcenareTa seleqciuri muSaobis mravali meTodi, 
romlebic farTodaa warmodgenili maT naSromebSi: (p. 
nasyidaSvili da sxva 2002; f. mamforia 1975; gr. jafariZe 1948; g. 
zviadaZe 1978;) 
     hibridizacia rogorc mcenareTa bunebis gardaqmnis erT-
erTi ZiriTadi biologiuri meTodis gamoyeneba axali jiSebis 
misaRebad TandaTan farTovdeba da ufro met mniSvnelobas 
iZens. seleqciis istoria gviCvenebs, rom is didi Sedegebi rac 
seleqciuri muSaobiT aris miRebuli, hibridizaciis meTodis 
sxva meTodebTan SeTanwyobiT gamoyenebis Sedegia. Mmiuxedavad 
imisa, rom praqtikul seleqciaSi eqsperimentuli hibridizacia 
mxolod ukanasknel or saukuneSi gamoiyeneba, yvela ZiriTad 
kulturaTa Tanamedrove saukeTeso jiSebi, rogorc Cvens 
qveyanaSi, ise mis farglebs gareT, hibridizaciis meTodis 
gamoyenebiT aris miRebuli. 
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  Hhibridizacia axali, bunebaSi adre ararsebuli mcenareTa 
formebis miRebis mZlavri saSualebaa. hibridizaciiT miRebuli 
mcenareTa axali formebi axali niSnebiT da TvisebebiT 
xasiaTdeba. 
   mcenareTa hibridebis miReba xdeba Sejvarebis gziT, rac aris 
ori an meti gansxvavebuli formis memkvidruli safuZvlis, maTi 
genotipis erT organizmSi gaerTianeba, romelic deda 
mwarmoeblis generaciuli ujredebis -kvercxujredisa da 
mamamwarmoeblis sperma ujredis Serwymis- 
-  ganayofierebis Sedegad xorcieldeba.  
   seleqciur muSaobaSi SejvarebaTa gansxvavebuli tipebi 
gamoiyeneba. Tu romels airCevs seleqcioneri, es damokidebulia 
dasaxul amocanaze, axali jiSisadmi wayenebul moTxovnaze, 
saseleqciod SerCeuli mcenaris biologiur 
Taviseburebaze,seleqcioneris xelT arsebul masalaze da a.S. 
   Tanamedrove seleqciaSi gamoyenebuli Sejvarebis ZiriTadi 
tipebi SeiZleba gamoisaxos Semdegi sqemiT (p. nasyidaSvili 2002 
da sxv.) 
                     Sejvareba 
 
 
 
         martivi(wyvilad)            rTuli 
 
 
        safexurebrivi            aRmavali(bekrosi) 
     Soreulma hibridizaciam – romelic gulisxmobs gvaris 
farglebSi daSorebul saxeobaTa an ojaxis SigniT gvarTa 
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Soris Sejvarebas didi roli Seasrula mcenareTa evoluciaSi. 
Soreuli hibridizaciis mniSvneloba gamoixateba imaSi, rom igi 
SesaZleblobas iZleva, mravalsaukunovani istoriis manZilze 
mimdinare Taviseburi evoluciis procesSi daSorebuli 
formebis Zvirfasi niSnebi da Tvisebebi Seerwyas da Seqmnas 
hibridul TaobebSi didi mravalferovneba, romelTa miReba arc 
erT sxva SejvarebiT ar SeiZleba. 
   sawyisi masalis Seqmnis saqmeSi erT-erT perspeqtiul 
genetikur-seleqciur meTodad eqsperimentuli poliploidia 
iTvleba, romelmac mniSvnelovnad ganaviTara TuTis seleqcia 
da SesaZlebeli gaxada Seqmniliyo maRalRirebuli 
poliploiduri formebi. vinaidan seleqciaSi, mcenareuli 
organizmis ujredSi qromosomebis jeradobis xelovnurad Tu 
bunebrivad gazrda did praqtikul mniSvnelobas iZens, metad 
sayuradReboa sxvdasxva ploiduribiT gamowveuli im 
cvalebadobis da gansxvavebis gamovlena, rac TavisTavad maTi 
individualobis ganmsazRvrelia (q. mWedliZe 2005). 
    spontanuri (bunebrivi) poliploidia xSiri movlenaa, man 
didi roli Seasrula mcenareTa da cxovelTa evoluciaSi. 
mcenareTa Tanamedrove velurad mozardi da kulturul 
saxeobaTa TiTqmis naxevari poliploiduri warmoSobisaa. 
  Ppoliploidia mcenareebSi iwvevs garkveul niSan-TvisebaTa 
cvlilebebs. Bbunebasa da kulturaSi arsebuli poliploiduri 
saxeobebi da formebi umetesad xasiaTdeba vegetatiuri 
organoebis, yvavilebis, nayofebisa da Teslis simsxos 
gadidebiT-gigantizmiT. xSiria praqtikulad saintereso 
cvalebadobis gamovlenac (g.zviadaZe 1984 p. nasyidaSvili da 
sxva 2002). 
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   winaswar vegetatiuri daaxloebis meTodi miCurinma daamuSava 
im praqtikuli gamocdilebidan gamomdinare, rom ori sxadasxva 
mcenare, romelTaganac erTi gamoyenebulia saZired da meore 
sanamyened, erTimeoreze axdenen gavlenas romelic SeiZleba 
iyos specifikuri xasiaTis, e. i. saZiris gavleniT sanamyene 
Seicvalos da es cvlileba sanamyenis mier saZiris raime niSan-
Tvisebebis SeZenaSi ki ar mdgomareobs, aramed sul sxva 
xasiaTis cvlileba iyos, romlis gamowvevaSi saZirem mxolod 
arapirdapiri zemoqmedeba moaxdina. 
  Uunda aRiniSnos agreTve, rom winaswar vegetatiuri 
daaxloebis meTodis gamoyenebas saZirisa da sanamyenes 
urTierTgavleniT maT mier erTmaneTia zogierTi Tvisebebis 
SeZena udevs safuZvlad da ara raime specifikuri cvlilebebis 
Ggamowveva. Ees imitom, rom rogorc am meTodis saxelwodeba 
`vegetatiuri daaxloeba – gviCvenebs, aseTi urTierTdamynobiT 
daaxloebis Sedegad unda moxdes mcenareTa urTierTnaTesauri 
daaxloebac (f. mamforia 1975 r. wereTeli 1983, WolaZe 2006).  
    Suamavlis meTodi aris SemTxveva, roca ori sxadasxva 
saxeoba erTmaneTTan SeuTavsebelia, magram TiToeuli maTgani 
cal-calke mesame saxeobas ujvardeba. aseT saxeobaTa mimarT 
miCurini urCevs, rom ori erTmaneTTan SeuTavsebeli saxeobidan 
erTi romelime SevajvaroT im mesame saxeobasTan, romelsac 
isini orive ujvardebian da Semdeg miRebuli hibridi meore 
saxobas SevajvaroT. 
     Bbolo 30-40 wlis ganmavlobaSi zogierTi sasoflo-
sameurneo kulturaTa seleqcias safuZvlad daedo axali 
mimarTuleba heretozisuli seleqcia (p. nasyidaSvili 2002) 
heretozisuli anu hibriduli Zala zogadbiologiuri movlenaa, 
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rac gamoixateba pirveli Taobis hibridebis simZlavreSi, ukeTes 
mSobelTan SedarebiT igi SeiZleba gamovlindes saerTod, 
mcenarisa da misi calke organoebis gaZlierebul zrdaSi, 
maRal produqtiulobaSi, adreulobaSi, SeguebulobaSi, 
daavadebaTa da mavnebelTa mimarT gamZleobaSi, xarisxobriv 
maCveneblebSi da a. S. 
   Tavis mxriv heretozisi uZvelesi movlenaa, igi uSualod 
dakavSirebulia evoluciis porocesSi jvaredinmtverian 
mcenareTa warmoSobasTan, jvaredini damtverviT gamravlebis 
srulyofasTan da maSasadame heterozigoturobasTan, romelic 
farulTeslianebSi is ZiriTadi genetikuri sistemaa, rac 
uzrunvelyofs organizmTa cvalebadobas da mis 
cxovlemyofelobas. 
    saqarTveloSi TuTis mecnieruli seleqciis Mpirveli etapi 
iyo pasiuri gamorCeva e. i. bunebaSi arsebuli formebidan 
gamorCeuli iyo iseTi individebi, romelTagan Camoyalibdeboda 
jiSi da eqneboda gacilebiT meti foTlis mosavali vidre 
farTod gavrcelebul ujiSo formebs `tatarikas~ (g. aleqsiZe, 
e. gigauri 1950; g. zviadaZe – 1978). 
     1930-1937 wlebSi samecniero eqspediciebis saSualebiT 
Seswavlili iqna saqarTvelos TuTis jiSuri Sedgeniloba da 
aRwerili iqna 600-mde forma, romelTagan saukeTesoebs miecaT 
rekomendacia warmoebaSi dasanergad. 
     aRniSnuli muSaobis mimdinareobis paralerulad 
meTuTeobis dargSi momuSave seleqcionerebma Caatares aqtiuri 
gamorCeva (sinTezuri seleqcia). Ddaiwyo gamorCevisaTvis sawyisi 
masalis Zieba, xolo Semdgom  xelovnuri hibridizaciiT, 
Tavisufali damtverviT miRebuli naTesarebis gamorCeva.     
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  m. Sablovskaias, gr. jafariZis, a. dadianis, a. marjaniSvilis 
mier 1945 wlamde periodSi ukve gamoyvanili iyo TuTis iseTi 
axali jiSebi, rogoricaa: gruzia, Tbilisuri, TbilniiS-7, 
quTaTuri, hibridi-2, iveria, lagodexi da sxv. romlebic 
gamoirCeodnen foTlis maRali mosavlianobiT da orjer da 
ufro metad aRematebodnen `tatrikas~.  
 (g. aleqsiZe, e. gigauri – 1950) 
    1964 wlidan, mas Semdeg rodesac saqarTveloSi gamovlenili 
iqna  daavadeba TuTis foTlis sixuWuWe qarTveli mecnierebi 
mTlianad gadaerTvnen aRniSnuli daavadebis winaaRmdeg 
sabrZolvelad (m. Caduneli 1970; Какулиа -1966б 1972б 1980. e. 
vaSaymaZe– 1969; g. zviadaZe– 1984; futkaraZe -1980 da sxv.). 
    Tavidanve miznad iqna dasaxuli am daavadebis mimarT gamZle 
jiSebis gamoyvana, xolo Semdgom SedarebiT ufro gamZle 
jiSebis gamorCeva da maTi seleqciuri Rirebulebis dadgena. 
dRemde qarTveli mecnierebis mier (v. berZeniZe 1977, m. 
Sablovskaia 1980, T. dalaliSvili 1994; d. SalamberiZe 1998; q. 
mWedliZe – 2005 da sxva) Seswavlili da gamovlenili iqna TuTis 
xis mravali jiSi da forma, romlebic gamoirCevian mdgradobiT 
iseTi daavadebis mimarT rogoric aris TuTis foTlis sixuWuWe. 
Semdgom migvaCnia, rom saWiroa aRniSnuli TuTis xis jiSebis da 
formebis yovelmxriv Seswavla maTi seleqciuri Rirebulebis 
dadgenis mizniT. 
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   mcenaris daavadeba warmoadgens rTul paTologiur process, 
romelic warmoiqmneba mcenarisa da paraziti organizmebis 
urTierTqmedebiT an garemos araxelsayreli pirobebiT. xSir 
SemTxvevaSi es ori mizezi dakavSirebulia erTimeoresTan. 
       mcenaris yvela daavadeba iyofa or jgufad: 
arainfeqciuri anu araparazituli da infeqciuri anu 
parazituli daavadebani. 
      Aarainfeqciur daavadebaTa ZiriTad mizezad iTvleba 
zrdis araxelsayreli pirobebi, sakvebi nivTierebebis nakleboba 
an siWarbe, araxelsayreli maRali an dabali temperatura, tenis 
siWarbe, rogorc niadagSi, aseve haerSi, ganaTeba, meqanikuri 
dazianeba da a. S. aRniSnul daavadebas ara aqvs infeqciurobis 
unari da Sesabamisad erTi mcenaridan meoreze ar gadadis. 
      infeqciis daavadebebs iwvevs: sokoebi, baqteriebi, virusebi, 
mikoplazmebi da sxva mikroorganizmebi. isini farTodaa 
gavrcelebuli bunebaSi da xasiaTdebian erTi mcenaridan 
meoreze gadacemis unariT. 
     TuTaze iseve rogorc sxva sasoflo-sameurneo kulturaze, 
gvxvdeba rogorc infeqciuri (baqteriuli, virusuli, sokovani, 
mikoplazmuri), aseve arainfeqciuri daavadebanic. maTgan Tavisi 
gavrcelebisa da mavneobis mixedviT mniSvnelovania: 
mikoplazmuri daavadebidan _ TuTis foTlis sixuWuWe; 
baqteriulidan _ TuTis xis baqteriozi; sokovanidan _ TuTis 
xis fesvis sidample, TuTis foTlebis mura laqianoba 
(cilindrosporiozi), TuTis xis nacari, TuTis totebis xmoba 
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(fuzariozi, Tirostromozi, sklerotinozi, fomofsisi) da sxva. 
virusuli daavadebidan _ TuTis foTlebis danaoWeba, mozaika 
da sxv. 
     TuTis daavadebaTa Soris sixuWuWe yvelaze mavne da saSiS 
daavadebas warmoadgens. amis Sesaxeb pirvel cnobebs vxvdebiT 
iaponur literaturaSi. igi SemCneuli iyo jer kidev 1821 wels 
fukuspos (korZaxia g. 1961) prefeqturaSi ‘’karitidizmis’’ 
(dagrexa) saxelwodebiT, Semdeg 1848 wels _ kiusius kunZulze, 
xolo 1887 wels saitamas prefeqturaSi. 
Aamave wlidan iaponiaSi meabraSumeobis intensiur 
ganviTarebasTan erTad aRniSnuli daavadeba farTod gavrcelda 
mTel teritoriaze da mniSvnelovani ziani miayena qveynis 
meabreSumeobas. yovelive es safuZveli Seiqmna imisaTvis, rom 
Catarebuliyo farTo gamokvlevebi da aRniSnul daavadebis 
gamomwvev mizezad dasaxelebuli iqna ramodenime Teoria: 
nakveTebis eroziis, niadagSi wylis dadgomis, baqteriuli 
parazitizmis, wvenis gaJonvis (gaparvis) da sxv. 1893 wels 
meabreSumeobis konferenciaze SemuSavebuli iqna TuTis 
jujianobisagan (am periodisTvis wodebuli) da dacvis 
RonisZiebebis proeqti, xolo 1897 wels iaponiis parlamentis 
mier Seqmnilma specialurma komisiam SeimuSava specialuri 
cnobari TuTis paToligiis Sesaxeb. kvleviTi samuSaoebis 
Sedegad maT gaakTes daskvna, rom TuTis ”jujiani’’ daavadeba 
arainfeqciuria, igi miekuTvneba funqcionalur daavadebaTa 
jgufs da mis warmomSob  ZiriTad mizezad iTvleba 
fiziologiuri xasiaTis faqtori, romelic ganpirobebulia 
TuTis mcenaris aranormaluri kvebiT, misi veluri da metismeti 
eqsploataciiT.  
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aRniSnuli fiziologiuri Teoria ZalaSi iyo 1930 wlamde, 
ris gamoc daavadeba Semcirebis nacvlad ufro swrafad 
gavrcelda da miaRwia katastroful mdgomareobas. 
1931 wels iaponelma mecnierebma: ogitam da macemotom 
aRmoaCines, rom daavadeba SeimCneva tyis masivebSi iseT maRal 
xeebzec romelTa eqspluatacia ar tardeba da SeimCneoda aseve 
nergebze, romlebic xelovnurad uSualod daavadebuli 
mcenaridan iyvnen miRebuli. maT mierve Catarebuli iyo 
xelovnuri dasenianeba mweris im sami saxeobiT, romlebic 
umetesad binadrobdnen daavadebul mcenareebze. maTgan erTi 
saxeoba Hishimonus disicigiftus (Walkez) aRmoCnda infeqciis gadamtani 
da gamoTqves mosazreba daavadebis virusuli bunebis Sesaxeb. 
imave 1931 wels akiam, 1932 wels, 1935 wels sakiam daadastures, 
rom avadmyofoba gadadis mynobis gziT. SemdgomSi iaponeli 
mecnierebis sxva gamokvlevebmac sabolood daadgina daavadebis 
infeqciis (virusuli) xasiaTi. 
1967 wels iaponelma mecnierebma (dio, iora, asiema, terenava) 
Caatares daavadebuli foTlebisa da ylortebiT qsovilebis 
eleqtronul_mikroskopuli gamokvlevebi da SeamCnies 
specifikuri pleomorfuli sxeulebi – sferuli da elifsuri 
formis, ormagi membraniT, romlebic mikoplazmis msgavsi 
aRmoCnda  da gamoTqves mosazreba daavadebis mikoplazmuri 
bunebis Sesaxeb, xolo mas Semdeg roca 1970 wels oSiies mier 
mikoplazmis msgavsi organizmebi aRmoCenili iqna amave 
avadmyofobis gadamtan mwerebSic sabolood iqna 
dadasturebuli aRniSnuli daavadebis mikoplazmuri buneba. 
saqarTveloSi TuTis xis es daavadeba pirvelad SemCneuli 
iqna 1964 wels quTaisis meabreSumeobis zonaluri sacdeli 
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sadguris eqsperimentuli bazis teritoriaze, jiSis gruzias 
nargaobaze da mas pirobiT ewoda TuTis wvrilfoTola 
sixuWuWe. 
gamokvlevebis Sedegad dadgenili iqna, rom dasavleT 
saqarTveloSi TuTis xeze SemCneuli daavadeba _ foTlis 
sixuWuWe garegnuli niSnebiT, infeqciuri xasiaTiT, infeqciis 
gavrcelebis gzebiT, nakveTebze daavadebulimcenareebis 
ganlagebiT da mravali sxva TvisebebiT analogiuria iaponiaSi 
cnobili TuTis `jujianobisa.~  
daavadebis SemTxvevaSi aRiniSneba zrdis energiis 
mniSvnelovani Sesusteba, Semcirebulia foTlis zoma da 
viTardeba mkveTrad gamorCeuli wvrilfoTlianoba, foTlebi 
deformirebul_daxuWuWebulia, SesamCnevdaa Semcirebuli 
daavadebuli foTlis yunwis zoma, igi ufro mokle da wvrilia, 
daavadebul mcenareze mniSvnelovnadaa Sesustebuli ylortebis 
zrda. Zliri daavadebisas isini metad damoklebulia, sustia da 
wvrili. mimRebiani jiSebisaTvis rozetulobaa damaxasiaTebeli. 
xSirad sustdeba ylortis kenweros zrda, ris gamoc qveda 
mZinare da damatebiTi kvirtebi iwyebs ganviTarebas da 
warmoiSveba uCveulo wliuri datotvili toti meore rigis 
juja totebiT, Zlier mokle muxlTSorisebiT, romlebzec 
ganviTarebulia mWidrod Sejgufebuli juja foTlebi da 
mogvagonebs egreTwodebul rozetkebs. totebze darRveulia 
foTlis ganlagebis Tanamimdevroba. daavadebuli TuTis xis 
kvirtebi ufro wvrilia, viwro nawiburebiT, gazafxulobiT 
kvirtebi 5_6 dRiT adre iwyebs gaSlas. 
daavadebis gavlena aRiniSneba fesvTa sistemazec. 
Ddadgenilia, rom daavadebuli Teslnergebisa da nergebis 
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fesvTa sistema gacilebiT ufro sustadaa ganviTarebuli da 
gverdiTi fesvebis gantotva ufro sustia. 
sixuWuWiT daavadebul TuTis mcenareSi SeimCneva 
fiziologiuri da bioqimiuri cvlilebebi _ adgili aqvs 
naxSirwylovan _ cilovani Sefardebis (CN) gadidebas, izrdeba 
naxSirwylebis raodenoba, xolo cilebis mcirdeba. 
gauaresebulia asimilantebis   ukudena, ris Sedegadac Zneldeba 
maTi mobilizacia foTlebidan mcenaris sxva organoebSi, rasac 
mosdevs totebis da fesvSi saxameblis raodenobis Semcireba. 
Ddaavadebul foTlebSi adgili aqvs cilebis sinTezis 
Sesustebas, rac gamoixateba cilovani azotis saerTo 
SemcirebaSi, SemCneulia cximis, ujredanas raodenobis 
Semcireba. adgili aqvs agreTve darRvevebs nukleinis mJavebs 
metabolizmSi. SedarebiT gamZle jiS oSimaSi mcirdeba 
nukleinis mJaveebis (rnk, dnk) sinTezi, xolo mimRebian jiS 
mcxeTurSi rnm_is sinTezi gaZlierebulia. 
 paTogenizmis Sedegad adgili aqvs cvlilebebs 
Jangva_aRdgeniT procesebSic. saxeldobr, daavadebis 
ganviTarebis adreul stadiaSi izrdeba askorbin mJavas 
Semcveloba, ferment peroqsidazas aqtivoba da sunTqvis 
intensivoba.  
daavadebis Sedegad adgili aqvs qlorofilis (a+b) 
qsantofilisa da karotinis Semcvelobis Semcirebas. mcirdeba 
aseve foTlebSi wylis Semcveloba da izrdeba ujredis wvenis 
koncentracia. 
 DdarRvevebi SeimCneva mcenaris mineralur cvlaSic, izrdeba 
aluminis Semcveloba da mcirdeba fosforis raodenoba. 
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TuTis foTlis sixuWuWis eTologia (gamomwvevi mizezebi) 
Seswavlili iqna saqarTvelos pirobebSi da mecnierebi mividnen 
im daskvnamde, rom foTlis sixuWuWe ar miekuTvneba 
funqcionaluri xasiaTis avadmyofobas, romelic mcenaris kvebis 
reJimis darRveviTaa gamowveuli, mikro ( NPK ) da makro ( B,  Mn,  
Zn,  Mo,  Cu,   Fe ) elementebiT daavadebuli mcenaris gamokvebisas  
mis gajansaRebas  an daavadebis sistemebis Sesustebas adgili 
ara aqvs; aseve daavadebuli mcenaris qveS niadagis agroqimiur 
Tvisebebis Seswavlam aCvena, rom foTlis sixuWuWe ar aris 
gamowveuli niadagSi mikro da makro elementebis moZravi 
formebis darRveviT. 
qarTveli seleqcionerebis (m. Sablovskaias, m. kakulias, m. 
Cadunelis, g.zviadaZis, z.xarSilaZis) mier dadgenili iqna, rom 
saqarTvelos pirobebSi arsebuli TuTis foTlis sixuWuWe 
infeqciuria, avadmyofobis gamomwvevi sawyisi gadaecema 
daavadebuli kvirtis an kalmis mynobiT saR saZires  da piriqiT 
daavadebul saZireze saRi kvirtis an kalmis mynobisas _ namyens. 
sainkubacio periodebi (dasenianebidan pirveli niSnebis 
gamoCenamde) TuTis jiSis, asakis, Catarebuli mynobis vadisa da 
kalmebis asakis (zamTris, zafxulis kalmebi) mixedviT 
sxvadasxvaa da is meryeobs 15 dRidan 1 wlisa da metis 
farglebSi. magaliTad Teslnergebze mynobisas avadmyofobis 
sainkubacio periodi 15_25 dRes grZeldeba, nergebze 25_55 dRes, 
eqvs wliani xeebze erT wels. avadmyofobis gadacemas adgili 
aqvs daavadebuli mcenaris fesvebze saRi kalmis mynobisas. 
daavadebis gamomwvevi organizmebis Seswavla ganxorcielda 
sixuWuWiT daavadebuli foTlebis eleqtronul mikroskopSi 
gasinjvis gziT, romlis drosac SemCneuli iqna specifikuri 
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pleimorfuli sxeulebi, sferuli da elifsuri formis, 
diametriT 80_800mmk, romelTac gaaCniaT ormagi membrana. 
sferuli formis ufro wvrili nawilakebi diametriT 100_250mmk, 
gamovsebulia ribosomebis msgavsi 13mmk diametriani granulebiT. 
SemCneulia sezonuri cvlilebebi mikoplazmuri organizmis 
dagrovebaSi. ivnisis dasawyisSi isini mcire raodenobiT 
gvxvdeba, gazafxulis ganmavlobaSi TandaTan matulobs da 
maqsimums aRwevs gvian SemodgomiT. mikoplazmebis msgavsi 
organizmebi aRmoCenilia garegnulad saR mcenareSic, romlebic 
izrdebian daavadebuli mcenareebis gverdiT, rac miuTiTebs 
infeqciis latenturi formis arsebobaze. 
meabreSumeobis fakultetze  Caterebulma cdebma 
saqarTvelos pirobebSi dadastura iaponeli mecnierebis kvlevis 
Sedegebi, tetraciklinis jgufis antibiotikebisadmi foTlis 
sdixuWuWis gamowvevis maRali mgrZnobeloba da Sesabamisad am 
daavadebis mikoplazmuri eTiologia. (m.kakulia, 1983) 
iaponeli mecnierebis monacemebiT da Cvens qveyanaSi 
Catarebuli kvlevebiT dadgenilia, rom infeqciis gavrcelebis 
ZiriTad wyarod iTvleba daavadebuli sargavi masala da 
gadamtani mweri TuTis WiWinobela _ Hishimonus Sellatus Uhler, igive 
mecnierebis monacemebiT TuTis foTlis sixuWuWis infeqciis 
gavrceleba ar xdeba niadagiT, TuTis TesliT da meqanikurad _ 
mcenaris wveniT. infeqciis gadacema ar xdeba agreTve 
trasovarialuri gziT _ gadamtani mweris kvercxiT. daavadebul 
mcenareze dadebuli kvercxidan gamoCekili matlebis saR 
mcenareze dasaxlebisas infeqciis gadacemas adgili ar aqvs, 
radgan isini infeqciis matareblebi ar arian. saWiroa 
gamoCekilma matlebma ikvebon daavadebul mcenareze, 
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infeqciurebi gaxdnen da mxolod maSin aaqvT maT dasenianebis 
unari. 
TuTis xis aRniSnuli  daavadebis winaaRmdeg sabrZolvelad 
gadamwyveti roli eniWeba daavadebis ganviTarebis xelSemwyobi 
faqtorebis dadgenas  razedac mravali kvleviTi samuSaoebia 
Catarebuli, rogorc Cven qveyanaSi aseve ucxoeTSi. daavadebis 
ganviTarebisa da siptomebis gamovlinebaze yvelaze did 
gavl;enas axdens mcenaris eqspluatacia. gansakuTrebiT 
intensiuri, dagvianebuli da ganmeorebiTi. SedarebiT naklebi 
intensivobiT gvxvdeba daavadeba araeqsplotirebul xeebze. 
mecnierebis mier dadgenilia, rom TuTis gamZleoba daavadebis 
mimarT mniSvnelovnad izrdeba zamTarSi totebis gadaWrisas, am 
dros SedarebiT gamZle jiSebi faqtiurad ar avaddebian. 
SemCneulia agreTve, rom foTlis sixuWuWiT daavadebuli 
mcenaris daRupvis daCqarebas xels uwyobs fesvis sidampliT 
(aramilariozit)  daavadeba, rac imaze migvaniSnebs, rom aRniSnuli 
daavadebis Camoyalibebis da Semdeg mis ganviTarebaze 
mniSvnelovani roli SeiZleba iTamaSos niadagis sistemam. 
daavadebis ganviTarebis intesivoba da misi gamovlinebis dro 
didadaa damokidebuli bunebriv_klimatur pirobebze, rac ufro 
maRalia vegetaciis sezonSi haeris temperatura miT ufro adre 
da Zlier vlindeba daavadeba. kerZod haeris saSualo 
temperaturis 19_20ºC dros ukve iwyeba daavadebis pirveli 
niSnebis gamovlineba. daavadebis ganviTarebis yvelaze 
xelsdayreli temperaturaa 30ºC , xolo 15ºC da 35ºC -is 
pirobebSi daavadeba aris Senelebuli. (m. kakulia). 
Ddaavadebis ganviTarebaze uSualo gavlenas axdens niadagis 
Warbtenianoba, rogorc mimRebian, aseve SedarebiT gamZle 
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jiSebSi niadagis sinestis zrdasTan erTad izrdeba daavadebis 
ganviTarebis albaToba. Gm. zedgeniZis monacemebiT mimRebian jiS 
gruzias SemTxvevaSi niadagis 40%-ian sinestis dros 
daavadebuli nergebis raodenobam maisis TvisTvis Seadgina 14,3%, 
oqtombris TvisTvis ki ukve 62,9%- miaRwia; niadagis 60%-ian 
sinestis dros maisis TveSi 21,4% da oqtombris TveSi 80%; 80,5%-
ian sinestis dros ki Sesabamisad 33,3 da 100%.  
daavadebis gamovlineba damokidebulia agreTve uSualod 
niadagis Tvisebebze, kerZod Tu niadagi Tixnaria da wylis 
zedapiruli aorTqleba nakleb intensiuria daavadeba swrafad 
viTaredeba, xolo advilad aorT7qlebad niadagSi daavadeba 
vlindeba iSviaTad da mimdinareobs ufro advil formebSi. 
 Mmas Semdeg, rodesac dadgenili iqna TuTis xis foTlis 
sixuWuWis daavadebis gamomwvevi mizezebi msoflios sxvadasxva 
qveynis mecnierebma daiwyes intensiuri muSaoba mis winaaRmdeg 
sabrZolvelad [Мамедов – 1990; Дой идр -1967; Звиадавзе -1971; Ишине Т. 
1970; Чадунели -1969; Какулиа -1966; Онищенко А -1980] 
1964 wlidan aqtiurad CaerTo aRniSnuli daavadebis 
winaaRmdeg sabrZolvelad saqarTvelos mecnierebac . 
Aavadmyofobis bunebis, misi gavrcelebis gzebis da gadamtani 
mweris – TuTis WiWinobelas biologiis Seswavlis safuZvelze, 
saqarTvelos mcenareTa dacvis da saqarTvelos sasoflo-
sameurneo universitetis meabreSumeobis saswavlo-kvleviTi 
institutis erToblivi muSaobis Sedegad SemuSavebuli iqna 
daavadeba TuTis foTlis sixuWuWis winaaRmdeg brZolis 
kompleqsuri RonisZiebebi [Caduneli 1970]; kerZod: erTeuli 
daavadebuli mcenareebis gamovlenis SemTxvevvaSi RonisZieba 
iTvaliswinebda maT dauyovnebliv amoZirkvas da dawvas, xolo 
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maT garSemo arsebuli jansaRi mcenareebis fosfamidis 0,2%-iani 
xsnariT damuSavebas, daavadebis gadamtani mwerebis kvercxebis 
mospobis mizniT. 
Kkategotiulad aikrZala daavadebuli zonidan TuTis 
foTlis, sargavi da samynobi masalis gatana im raionebSi sadac 
daavadeba ar iyo SemCneuli. rekomendacia mieca meabreSumeobis 
saswavlo-kvleviTi institutis TanamSromlebis mier gamoyvanil 
SedarebiT gamZle jiSebis: iveria, Tbilisuri, hibridi #2, 
gruzniS 4, mcxeTuri, quTaTuri da introducirebul jiS oSimas 
- daavadebis raionebSi gaSenebas. rekomendacia mieca agreTve 
saqarTvelos mcenareTa dacvis institutis mier SemuSavebul 
qimiuri dacvis RonisZiebebs (g. gegenava, a.yifiani)Semdgom 
wlebSi mecnierebma daavadebis winaaRmdeg sabrZolvelad daiwyes 
ufro aqtiuri muSaoba sxvadasxva mimarTulebiT, radganac 
TuTis xe Tavis mravalferovnebidan gamomdinare sxvadasxva 
bunebriv-klimaturi pirobebis gaTvaliswinebiT gansxvavebulad 
reagirebs aRniSnuli daavadebisadmi. 
brZolis erT_erTPprioritetul mimarTulebad miCneuli iqna 
am daavadebis mimarT gamZle jiSebis gamoyvana da is dRemde 
iTvleba yvelaze efeqtur, ekonomiur da ekologiurad misaReb 
xerxad. ara marto saqarTveloSi, aramed sxva qveynebSic (iaponia, 
CineTi, korea), sadac es daavadeba aris gavrcelebuli, 
(SalamberiZe d. 1998) xolo Semdgom SedarebiT ufro gamZle 
jiSebis gamorCeva da maTi seleqciuri Rirebulebis dadgena. 
d. SalamberiZem (1998) anatomiuri struqturis gamoyenebiT 
Seiswavala TuTis foTlis sixuWuWisadmi gamZle TuTis jiSebis 
axali saseleqcio sawyisi masalis gamorCevis sakiTxebi da 
mivida daskvnamde, rom TuTis foTlis sixuWuWisadmi axali 
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formebis gamZleobis kategoriis dasadgenad warmatebiT 
SeiZleba iqnes gamoyenebuli. 
foTlis yunwis medularul nawilSi rbili lafnis arseboba 
da maTi raodenobis mixedviT man gansazRvra foTlis 
sixuWuWisadmi TuTis axali formebis gamZleobis kategoria: 
I kategoria – imunuri – praqtikulad ar arsebobs; 
II kategoria – mdgradi – lafnis raodenoba 16-20-mde; 
III kategoria – SedarebiT gamZle – lafnis raodenoba 11-16-mde; 
IV kategoria – saSualo mimRebiani – lafnis raodenoba 6-10-mde; 
V kategoria – mimRebiani- lafnis raodenoba 1-5- mde; 
g. nikoleiSvili, b sakandeliZe da sxv. (2004) Tvlian rom 
TuTis daavadeba foTlis sixuWuWis mimarT brZolis ZiriTad 
meTodad, iTvleba am daavadebisadmi SedarebiT gamZle jiSebis 
warmoebaSi meti raodenobiT gavrceleba, rac aseve aucilebelia 
TuTis abreSumxvevias biologiuri TaviseburebaTa 
dasakmayofoleblad. 
Mmamedovi k. j. (1980) Tvlis, rom TuTis daavadeba foTlis 
sixuWuWis winaaRmdeg sabrZolvelad efeqturad SeiZleba 
gamoviyenoT zogierTi tipis antibiotikebi. 
  mikoplazmuri daavadeba TuTis `foTlis sixuWuWis~ dros 
mcenaris gamZleoba icvleba asakisa da daavadebis ganviTarebis 
siZlieris mixedviT. axalgazrda mcenareebis biologiuri 
gamZleoba aRniSnuli daavadebis mimarT SedarebiT maRalia, 
mcenareebis asakis matebasTan erTad, Tavs iCens asakobrivi 
gamZleoba, rac gamoixateba mcenaris imunitetis gaZlierebaSi da 
daavadebis mniSvnelovan SemcirebaSi. 
   m. kakulias (1972) mravalwliani dakvirvebis  Sedegad 
dadgenili iqna, rom TuTis mcenare `foTlis sixyWuWiT~ 
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avaddeba yvela asakSi, avadmyofobis zemoqmedeba mcenareze 
mniSvnilovania da gamoixateba vegetatiuri da generaciuli 
organoebis nazardis mkveTri SemcirebiT. Zlieri daavadebisas 
aRiniSneba mcenaris masiuri xmoba.  
   Catarebuli kvlevebis Sedegad miRebuli da Seswavlili iqna 
mravalferovani saseleqcio sawyisi masala hibridul 
meTesleobaSi ganmosayeneblad. 
    Cvens mier Catarebuli literaruruli mimoxilvis Sedegad 
mivediT im daskvnamde, rom TuTis xe iseve, rogorc yvela 
mcenare egueba im garemo pirobebs, sadac is izrdeba, amitom 
ufro meti yuradReba dauTmeT saqarTvelos mecnierebis mier 
Catarebul mraval dakvirvebebs da gamokvlevebs foTlis 
sixuWuWisadmi mdgradi TuTis xis gamZle axali formebis 
gamosavlenad. 
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    Nnebismieri mcenaris maT Soris TuTis xis zrda-ganviTareba 
upirvelesad damokidebulia garemo pirobebze da pirvel rigSi 
haeris temperaturaze da niadagis tenianobaze.  
     gamomdinare aRniSnulidan Cven SeviswavleT niadagis tenis 
da haeris temperaturis cvalebadobis gavlena TuTis xis zrda-
ganviTarebaze da `foTlis sixuWuWis~ daavadebis mimarT 
mdgradobaze, radganac migvaCnia, rom am ori metad 
mniSvnelovani faqtoridan erT-erTis deficits SeuZlia 
mkveTrad gazardos nebismiari mcenaris, maT Soris TuTis xis 
midrekileba sxvadasxva daavadebisadmi.  
    niadgis teni TuTis xisTvis iseve, rogorc saerTod 
mcenareuli safaris normaluri zrda-ganviTarebisaTvis 
umniSvnelovanesi pirobaa, romelic ganapirobebs niadaguri 
floris da faunis arsebobasa da cxovelqmedebas. g. visocki 
(Высоцкий, 1927) udides mniSvnelobas aniWebda niadgur tens da 
aRniSnavda, rom `niadagisa da gruntis wyali Semcvel xsnarebTan erTad – 
es cocxali organizmis sisxlia, amitom, niadagwarmoqmnis procesSi wylis 
reJims pirveli adgili unda daeTmos. 
  Nniadaguri tenis raodenobis gansazRvra saSualebas iZleva, gaanalizdes 
sxvadasxva periodebSi niadagSi arsebuli wyali, romelic mcenarisaTvis 
xelmisawvdomia da amis mixedviT daigegmos agroteqnikuri RonisZiebani. k. 
timirazevis (Тимирязеъ, 1962) Tanaxmad `klimaturi pirobebi 
mxolod maSinaa CvenTvis saintereso, roca maTTan erTad 
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CvenTvis cnobilia mcenareebis mier maTdami wayenebuli 
moTxovnebi. 
  cnobilia, rom yavisferi niadgebi wlis calkeul periodebSi 
simSraliT xasiaTdebian. aRniSnul periodebSi niadagebSi 
arsebuli tenis raodenoba xSirad im niSnulze dabla ecema ris 
Semdegac mcenares niadaguri tenis gamoyeneba aRar SeuZlia da 
niadagSi mcireodeni xniT yalibdeba e.w. `gamomSrali 
horizontebi~ aRniSnuli periodebisa da misi damaxasiaTebeli 
Taviseburebebis codna am mavne movlenis aRkveTis saSualebas 
iZleva. 
    niadagSi arsebuli tenis raodenobis ZiriTadi 
gansazRvruli faqtori atmosferuli naleqebia. weliwadis 
sxvadasxva periodSi mosuli naleqebis raodenoba 
araerTgvarovania da Sesabamisad wlis sxadasxva periodebSi 
niadaguri tenis araTanabari raodenoba nawilobriv am 
faqtoriTac aris ganpirobebuli. 
  saqarTvelos teritoriaze naleqebis wliuri raodenobis 
ganawilebas garkveuli kanonzomiereba gaaCnia, igi mcirdeba 
dasavleTidan aRmosavleTis mimarTulebiT da izrdeba zRvis 
donidan simaRlis matebiT. 
  aRmosavleT saqarTvelo dasavleTisagan gamoirCeva 
atmosferuli naleqebis mniSvnelovnad mcire raodenobiT (340- 
1400 mm). naleqebis raodenoba aq icvleba ZiriTadad vertikaluri 
zonalobis gaTvaliswinebiT anu simaRlis matebasTan erTad 
imatebs naleqebis raodenobac. Qq. Tbilisis da Qq. Telavis 
zonebisaTvis damaxasiaTebeli naleqebis gansakuTrebiT mcire 
raodenoba (340 – 500mm). aq unda aRiniSnos, rom es zonebi 
gamoirCevian agreTve niadagidan tenis aorTqlebis 
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gansakuTrebiT didi raodenobiT, rac uaryofiTad 
moqmedebsmcenareebis zrda – ganviTarebis procesze vegetaciis 
periodSi da Txouloben damatebiTi agroteqnikuri 
RonisZiebebis Catarebas ( nidagis morwyva). 
 
4.1. ცდის ჩატარების ადგილის ნიადაგური და კლიმატური 
პირობების მოკლე მიმოხილვა 
  iseve, rogorc yvela cocxali organizmis, aseve TuTis xis 
zrda-ganviTareba, mosavlianoba da yovelgvari daavadebis 
mimarT mdgradoba damokidebulia garemo pirobebze (haeris 
temperatura, niadagis tenianoba, haeris fardobiTi tenianoba da 
a. S). 
  TuTis xis foTlis sixuWuWis daavadebis ganviTarebis erT-erT 
xelSemwyob faqtorad rigi mecnierebisa niadagis sinestes 
asaxeleben, zogi ki haeris maRal temperaturas, magram 
dReisaTvis ar aris Seswavlili orive faqtoris erToblivi 
zegavlena aRniSnuli daavadebis gavrcelebaze. swored 
aRniSnuli faqtorebi iqna Seswavlili Cvens mier q. Tbilisis da 
q. Telavis pirobebSi 2001-2005 wlebSi (haeris saSualo 
temperatura, naleqebis raodenoba da niadagis tenis dinamika). 
   Mmravalwliani dakvirvebiT haeris saSualo temperatura q. 
Tbilissa da q. Telavs Soris xSir SemTxvevaSi didad ar 
gansxvavdeba, es gansakuTrebiT exeba zafxulis Tveebs: ivlisi, 
agvisto, rodesac saSualo temperatura aRwevs maqsimums (25-30ºC)  
(gr. .# 4.1.1; # 4.1.2) 
     Cvens mier Catarebuli mravalwliani dakvirvebiT 
atmosferuli naleqebis raodenoba metad araTanabaria, rogorc 
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sxvadasxva Tveebis aseve wlebis mixedviT (gr.#4.1.3; # 4.1.4; # 
4.1.5; # 4.1.6; # 4.1.7.). 
    naleqebis siuxviT gansakuTrebiT gamoirCeva april-maisis-
ivnisis Tveebi. TbilisTan SedarebiT Telavi naleqebis meti 
raodenobiT gamorCeva aq naleqebis wliuri raodenoba 2-3 jer 
metia TbilisTan SedarebiT, Tbilisis zonaSi bolo 12 wlis 
ganmavlobaSi gansakuTrebiT gvalvianobiT gamorCeoda 2003 – 
2004 wlebi, roca naleqebis saSualo raodenoba Sesabamisad 134,5 
da 101,7 mm-s Seadgenda, rodesac Telavis zonaSi 434,4 – 486,5 mm-
is farglebSi imyofeboda. 
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                                               grafiki #4.1.1. 
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Ggrafiki#4.1.3.
 
   
Ggrafiki #4.1.4. 
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                                                grafiki 4.1.5. 
 
 
                                            
                                                  
                                                 grafiki #4.1.6. 
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                         grafiki#4.1.7.
 
  Mmosuli naleqebis raodenoba gansakuTrebiT aqtiuria 
mcenareTa savegetacio periodis dasawyisSi, am dros 
maqsimaluria mcenareTa moTxovnileba niadagSi arsebul tenze 
Semdgom periodSi naleqebis raodenoba mkveTrad klebulobs 
(ivlisi, agvisto) an saerTod iwyeba gvalviani periodi, 
romelsac seqtember _ oqtombris Tvidan cvlis naleqiani 
dReebi da niadagSi teni kvlav iwyebs dagrovebas.  
  niadagebis tenis wliur reJimSi ori ZiriTadi periodi 
gamoiyofa: tenis dagrovebisa da xarjvis. 
   niadagSi tenis raodenobis zrda seqtembridan iwyeba. Cveni 
azriT, es movlena ukavSirdeba mcenareTa mier warmoebuli 
transpiraciis intensiobis Semcirebas, atmosferuli 
temperaturis klebas da Sesabamisad, niadagidan tenis 
aorTqlebis intensiobis dacemas. 
haeris saSualo temperaturis cvalebadoba savegetacio da 
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  niadagSi tenis dagroveba iwyeba savegetacio periodis 
damTavrebis Semdgom seqtembris Tvidan, radgan mas erTvis 
atmosferuli naleqebis raodenobis zrda da es procesi 
mimdinareobs martis Tvemde. E. nakaiZis (1977) da l. kapliukis 
(1973) monacemebiT Tebervlis TveSi, niadagebSi aRiniSneba tenis 
maqsimaluri raodenoba. 
  Mmartidan niadagebSi arsebuli teni klebas iwyebs, es movlena 
atmosferuli da niadaguri temperaturebis matebiTa da 
Sesabamisad, araproduqtiuli aorTqlebis intensiobis gazrdiT 
aris gamowveuli. savegetacio periodis dadgomisTanave, xe 
mcenareebis (maT Soris TuTis xe) niadaguri tenis aqtiuri 
momxmarebeli xdeba. isini didi raodenobiT iTviseben tens, 
rogorc sakuTari maragis Sevsebisa da normaluri zrda-
ganviTarebisaTvis, aseve transpiraciis sawarmoeblad. am 
periodidan Zlierdeba niadaguri tenis xarjva, rasac Tan 
erTvis maRali temperaturebi da naleqebis raodenobis 
Semcireba. tenis raodenoba niadagSi mkveTrad iklebs da 
agvistos dasawyisSi Tavis minimums aRwevs (T. pituriSvili 1971). 
 
4.2. კვლევის მეთოდიკა და ჩატარებული აგროტექნიკური 
ღონისძიებანი 
 
     kvlevis obieqtad SerCeuli iqna TuTis formebi: #44, #77, 
#123 #219, #220, da #508. kvlevis meTodika iTvaliswinebs 
eqsperimentaluri kvlevebis Catarebas rogorc laboratoriul, 
aseve mindvris pirobebSi. 
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      eqspediciuri muSaobisas Catarda: arsebuli formebis 
mravalferovnebis kvleva, misaRebi da garemosTan ukeT 
Seguebuli perspeqtiuli formebis gamorCeva da maTi 
sameurneo_biologiuri Taviseburebebis Seswavala. 
     laboratoriuli samuSaoebi moicavs: TuTis formebis 
Teslis sicocxlisunarianobis (gaRvivebis aRmocenebis da 
ganviTarebis) Seswavlas; 
- mcenaris wliuri ganviTarebis ciklSi fenologiuri fazebis 
mimdinareobas: vegetaciis dasawyisi da dasasruli, dakvirtebisa 
da yvavilobis dasawyisi, masiuri yvaviloba da yvavilobis 
dasasruli, generaciuli Taobis zrda_ganviTarebis 
Taviseburebani; gamorCeuli formebis, SefoTvlis intenisivoba 
da maTi mosavlianobis aRricxva. 
   mindvris cdebis Catarebisas gaTvaliswinebuli iyo TuTis 
mcenaris moTxovnileba ekologiuri fonisadmi da daculi iqna 
yvela agroteqnikuri RonisZiebani. Cdebi Catarda diRmisa da 
Telavis agroekologiur pirobebSi. 
    saqarTvelos sasoflo_sameurneo universitetis diRmis 
saswavo-sacdeli meurneoba mdebareobs zRvis donidan 450m-ze, 
misi mikroklimaturi pirobebi metad Taviseburia. diRmis velze 
haeris temperatura mcenaris savegetacio periodSi ufro 
maRalia, naleqebis raodenoba wlis yvela periodSi naklebia. A 
saSualo dRe_Ramuri temperatura ivlis agvistos TveSi 25°-28ºC 
-mde aRwevs, xolo minimaluri minusi 4 - 5ºC -s ianvris TveSi. 
zafxulis dReebi Zlieri gvalvebiT xasiaTdeba. diRmis vels 
dasavleTi nawili qvaburs waagavs, ris gamoc adgli aqvs 
temperaturis Zlier meryeobas, zamTrobiT 4_8 weliwadSi 
erTxel mosalodnelia yinva minus 15ºС. Tbili uyinvo periodi 
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martis Tvis bolodan iwyeba da noembris Tvis Sua ricxvebamde 
grZeldeba. 
   2001 _ 2005 wlebis ganmavlobaSi haeris saSualo temperatura 
ivlis-agvistos TveebSi 25°-27ºC –s aRiniSneba. xolo minimaluri 
-7 ºC dekembris TveebSi 2002 wels. 
2001 _ 2005 wlebi xasiaTdeboda gvalvebiT da Sesabamisad 
naleqebis raodenoba mniSvnelovnad mcire iyo, wina wlebTan 
SedarebiT, igi meryeobda 203_250mm-is farglebSi. 
   Telavis raioni mdebareobs mTavari kavkasionis da civi 
gomboris qedebs Soris alaznis velze, damaxasiaTebelia 
mdelos yavisferi niadagebiT. savegetacio periodSi saSualo 
temperatura didad ar gansxvavdeba diRmisagan da meryeobs 24°-
26ºC –is farglebSi xolo zamTarSi mxolod 2002 wlis 
dekembris TveSi aRiniSna -2ºC naleqebis raodenoba meryeobda 430 
_ 715-mm-is farglebSi gansakuTrebuli gvalvianobiT gamoirCeoda 
ivlisi-agvisto-seqtembris Tveebi. 
  TuTis mcenaris fenofazuri ganviTarebis vadebis 
prognozirebis mizniT eqsperimentuli kvlevebi Catarda q. 
Tbilisisa saswavlo samecniero-kvleviTi institutis da q. 
Telavis eqsperimentul bazebze, sadac amJamadac mimdinareobs 
samecniero-kvleviTi muSaoba sxvadasxva samecniero-kvleviT 
Temebze da mimarTulebebze. 
  eqsperimentul bazebze sakmao raodenobiTaa gaSenebuli 
sxvadasxva jiSis TuTis xeebi, amasTan q. Tbilisis klimaturi 
pirobebi Zalze axlosaa Telavis klimatur pirobebTan aqedan 
gamomdinare SegviZlia vivaraudoT, rom Cvens mier Catarebuli 
eqsperimentebi metnaklebad moicavs aRmosavleT saqarTvelos 
regionebisaTvis damaxasiaTebel ZiriTad klimatur pirobebs. 
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Tumca mikroreliefuri klimati, romelic damaxasiaTebelia  
sxvadasxva mikro raionuli teritoriebisaTvis mainc 
gansxvavebulia da moiTxovs xangrZliv farTomaStabian 
dakvirvebebs.   
  eqsperimentuli kvlevis programiT gaTvaliswinebul iyo  
dagvedgina TuTis formebis foTlis ganviTarebis periodebi da 
masze moqmed ZiriTadi faqtorebis zegavlena, rac SesaZlebels 
gaxdida  winaswar gangvesazRvra grenis inkubaciis periodebi 
sxvadasxva regionebisaTvis.  
  rogorc yvela sxva mcenareze, TuTis ganviTarebis fazebi 
damokidebulia mraval faqtorze, magram ZiriTads warmoadgens 
amindis pirobebi, romelic gansazRvravs mis ganviTarebas. Tu es 
periodi ara sworad iqna dadgenili da ise moxda grenis 
inkubacia, Zalze didia abreSumxvevias  normaluri gamokvebis 
riskis faqtori. siTbos mimarT mcenaris moTxovnilebis 
gansazRvrisas sxvadasxva mkvlevari, sxvadasxva meTods 
gamoiyenebs; zogierTi am miznisaTvis iyenebs saSualo wliur 
temperaturis da amis mixedviT adgens ama Tu im mcenaris 
gavrcelebis sazRvrebs, nawili iyenebs aqtiur temperaturaTa 
jams, efeqtur temperaturaTa jams, savegetacio periodis 
temperaturis, Tbili Tveebis temperaturas da a.S. migvaCnia, rom 
Cvens SemTxvevaSi yvelaze ufro misaRebia efeqturtemperaturaTa 
jamis gamoyeneba, romelic gulisxmobs sasicocxlo 
temperaturas nulis (+5ºC) da faqtiuri temperaturas Soris 
sxvaobaTa jams.  
  Cveni kvlevis mizanidan gamomdinare unda Segveswavla foTlis 
sixuWuWisadmi mdgradi TuTis formebisaTvisD niadagis 
tenianobis da haeris saSualo temperaturis zemoqmedeba TuTis 
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fenofazur ganviTarebaze da TuTis foTlis mosavlianobaze, 
amitom  eqsperimentuli kvlevis miznidan gamomdinare, kvlevis 
programiT gaTvaliswinebuli iyo: 
- unda dagvedgina kvlevis obieqtis arealSi haeris saSualo  
temperatura; 
   -  mcenaris ganviTarebis fazebi.  
      kvlevisaTvis SerCeuli iqna TuTis foTlis sixuWuWisadmi 
mdgradi TuTis xis formebi, romlebic sakvlev nakveTSi 
ganlagebuli iyo sxvadasxva adgilas. paraleluri cdebi 
tardeboda sxvadasxva asakis foTlis sixuWuWisadmi mdgradi 
TuTis xis Zirebze. 
kvlevis periodSi yoveldRiurad izomeboda iseTi swrafad  
cvladi sidideebi, rogoricaa: 
• Hhaeris temperatura; 
• mcenaris fenofazebis ganviTareba. 
  Y 1995-2005 wlebSi saqarTvelos hidrometeorologiuri 
sadguris TanamSromlebTan erTad gaerTianebuli 
hidrometeorologiuri sadguris reguliaruli dakvirvebis 
masalebis damuSavebis safuZvelze davadgineT ZiriTadi 
meteorologiuri parametrebi: (ix. danarTi), romlebic 
gamoviyeneT Semdegi kvlevebisTvis. 
 TuTis axali formebis Seswavla foTlis sixuWuWisadmi 
gamZleobis mixedviT _ mindvris cdebi Catareda meabreSumeobis 
saswavlo kvleviTi institutis diRmis meTuTeobis saseleqcio 
nakveTSi da Telavis saseleqcio sadguris bazaze. 
laboratoriuli samuSaoebi Sesrulda meabreSumeoba_meTyTeobis 
kaTedraze. cdis obieqtad SerCeuli iqnen TuTis axali 
seleqciuri formebi: #508, #219, #123, #44, #220, #77. sameurneo 
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maCveneblebis Seswavlisas diRmis pirobebSi sakontrolod 
gamoyenebuli iqna jiSi gruzia, xolo Telavis pirobebSi TuTis 
xis formebis daavadebisadmi gamZleobis Seswavlisas jiSi oSima. 
   aRniSnuli formebis morfologiuri niSnebi Seswavlili iqna 
(grebinskaia 1968) Semdegi maCveneblebiT: mcenaris Stambis 
diametri, erTwliani totebis raodenoba varjSi, erTwliani 
totebis sigrZe, feri, forma, totze winwklebis raodenoba, maTi 
feri da forma, mcenaris wliuri nazardis jami, muxlTSorisis 
manZili, totze kvirtebis raodenoba, ylortebis raodenoba 
totze, mcenaris SefoTvlis intensivoba, foTlis firfitis 
zoma, forma, yunwis sigrZe. 
   yvaviledis forma, zoma, yvaviledSi yvaviledis simWidrove, 
yvavilmsxmoiarobis done, nayofedis zoma, feri, nayofedSi 
nayofebis raodenoba, nayofsxmoiarobis done, Teslis feri, 
forma, Teslis gamosavlianoba saTanado gazomvebisa da 
daTvlis meTodiT. (m.i. grebinskaia 1968, p.a. pervuSina 1987, g.e. 
zviadaZe 1985). 
  TuTis sameurneo da biologiuri maCveneblebi Seswavlili iqna 
(a.g. sadixovi 1985) ZiriTadi raodenobrivi niSnebis mixedviT: 
mcenaris siZliere _ mcenareze totebis raodenoba da misi 
nazardi, totze mzardi da aramzardi ylortebis raodenoba, 
maTi Seferadeba, foTlis mosavali totze mzard da aramzard 
ylortebze, erTi foTlis masa, foTlis mosavali totze, 
mcenareze, foTlis gamosavali.  
  mcenaris siZliere _ gaviangariSeT mcenareze arsebuli 
totebis raodenobisa da maTi savegetacio periodis nazardis 
jamiT. 
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  muxlTSorisis manZili _ gaviangariSeT totis saerTo sigrZis 
SefardebiT masze kvirtebis raodenobasTan. 
  totis sigrZe _ mcenaris siZlierisa da jiSis  biologiuri 
Taviseburebis maxasiaTebeli sididea, igi dadebiT korelaciaSia 
foTlis mosavlis donesTan, misi sigrZe gavzomeT varjSi 
gantotvis dasawyisidan kenwrul kvirtamde. 
  totze ylortebis raodenoba _ gaviangariSeT realizebuli 
kvirtebidan, maT Soris cal_calke mzardi da aramzardi 
ylortebis daTvlis meTodiT. totze mzardi ylortebis 
raodenoba _ pirdapir korelaciur kavSirSia foTlis mosavlis 
donesTan, xolo mzardi da aramzardi ylortebis Tanafardoba 
foTlis xarisxTan. 
  foTolmsxmoiarobis done anu foTlis raodenoba varjSi 
ganvsazRvreT erT metr totze foTlis raodenobisa da mcenaris 
wliuri nazardis namravliT. 
 yvavilmsxmoiarobis done SeviswavleT xuTbaliani SkaliT 
(tiurini 1959, gulisaSvili, zviadaZe 1989). romlis mixedviT. 
1 bali _ mcenaris erTeuli totebi msxmoiaroben sustad. 
2 bali _ mcired msxmoiare mcenaris totebis naxevari. 
3 bali _ kargad msxmoiarobs totebis naxevarze meti. 
4 bali _ kargad msxmoiarea totebi. 
5 bali _ uxvad msxmoiarobs xis yvela toti. 
  nayofedSi nayofebis raodenoba _ SeviswavleT nayofis 
arasruli simwifis periodSi, nayofedis nayofedebad daSlis da 
daTvlis meTodiT. 
  nayofedidan Teslis gamosavali ki viangariSeT wonis meTodiT: 
avwoneT 1kg. nayofi samjeradi ganmeorebiT, garecxvis meTodiT 
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davamzadeT TuTis Tesli da avwoneT. Teslis wona SevafardeT 
nayofis wonasTan da miviReT Teslis gamosavali (%). 
  Teslis xarisxi SeviswavleT laboratoriuli meTodiT (g. 
zviadaZe 1988) 100_100 cali 4 –jeradi ganmeorebiT movaTavseT 
TermostatSi 35ºC temperaturaze da 10 dRis ganmavlobaSi 
aRvricxavdiT gaRvivebuli Teslis raodenobas. 4 dRis 
ganmavlobaSi gaRvivebuli Teslis raodenoba aris Teslis 
gaRvivebis energia, xolo 10 dRis ganmavlobaSi gaRvivebuli 
Teslis raodenoba Seesabameba mis aRmocenebis unars. 
  TuTis axali formebis seleqciuri Rirebuleba davadgineT 
cifrobrivi masalis analiziT da Sedarebis meTodiT. 
  foTlis mosavlis done ganvsazRvreT samodelo mcenareebis 
mixedviT woniTi meTodiT. formebs Soris msgavseba gansxvavebis 
dadgenis mizniT CavatareT foTlis mosavlis struqturuli 
analizi. yuradReba iqna gamaxvilebuli korelaciur 
niSan_Tvisebebze. SeviswavleT foTolSi tenisa da mSrali 
nivTierebebis Semcveloba woniTi meTodiT da ganvsazRvreT 
foTlis Wknobis siswrafe, abreSumis Wiis gamokvebis me-5 asakSi 
yofnisas. (kafiani 1964, zautaSvili 1983). romelis Sesabamisad 
aviReT nimuSebi TviTeul variantSi 500g-is raodenobiT 
samjeradi ganmeorebiT, aRniSnuli nimuSebi avwoneT 
damzadebisTanave, xolo Semdeg nimuSebs vwonidiT yovel 2 
saaTSi erTxel, 10 saaTis ganmavlobaSi da bolos 24 saaTis 
Semdeg. sawyis da saboloo wonebs SorissxvaobiT ganvsazRvreT 
nimuSSi sawyisi tenis raodenoba, xolo sabooloo wonis da 
yoveli 2 saaTSi tenis urTierTSefardebiT ganvsazRvreT 
foTlis Wknobis siswrafe. 
58 
 
  TuTis foTlis kvebiTi Rirseba ganvsazRvteT biologiuri 
meTodiT. CavatareT TuTis abreSumxvevias sacdeli gamokveba, 
romelsac foTols vaZlevdiT winaswar ganszRvruli jerebis 
da normebis dacviT. Ggamokvebis Sedegebis mixedviT 
ganvsazRvreT Semdegi maCveneblebi: 
     a)gamokvebis periodis xangrZlivoba (dRe); 
b) 100 Wiaze micemuli foTli masa g-Si; 
g) 100 Wiis mier SeWmuli foTlis masa g-Si; 
d) normaluri  parkis saSualo masa g-Si; 
e) domfali parkis, yru da Savi Cxaris raodenoba calobiT 
da gramobiT; 
v) 100 Wiidan miRebuli parkis mosavali g-Si; 
z) 1kg. micemuli foTlidan parkis mosavali g-Si; 
T) 1kg. SeWmuli foTlidan parkis miRebuli mosavali g-Si; 
i) cocxali parkidan haermSrali parkis gamosavali(%); 
k) haermSrali parkis abreSumianoba (%); 
   Telavis saseleqcio sadgurSi gaSenebul axal plantaciebSi 
bunebriv infeqciur fonze aRiricxa daavadebis imtensivoba 
(vegetaciis daswyisSi da vegetaciis bolos) da daavadebis 
ganviTarebis procenti.                     
 Gamocdil iqna uSualod jansaR zonaSi aRzrdili namyeni 
nergebi da imave formebis kvirtebiT mynoba Catarda 
inficirebul saZireze.  
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5. თუთის ახალი ფორმების თესლის სიცოცხლისუნარიანობის 
შესწავლის შედეგები 
     
   meTesleoba uSualod dakavSirebulia seleqciasTan da misi 
ZiriTadi amocanaa gasavrceleblad daSvebuli jiSebis da 
hibridebis jiSiani Teslis gamravleba (nasyidaSvili p. Dda sxv. 
2002). 
   warmoebis pirobebSi jiSis gauaresebisagan dacvis mizniT, 
mimarTaven pirvelad meTesleobaSi gamorCevas da jiSiani, 
jansaRi TesliT warmoebaSi myofi reproduqciebis Secvlas. 
  mravalwlian kulturebSi, maT Soris TuTaSi jiSebisa da 
formebis gamravleba ZiriTadad vegetatiuri organoebis 
gamravlebiT xdeba. vegetatiuri gamravlebisTvis farTod 
gamoiyeneba dakalmebiTa da mynobis meTodebiT gamravleba. 
  imisTvis, rom movawyoT TuTis nargaobis elituri formebis 
masobrivi gamoyvana saWiroa: aprobaciis Catareba da sadede 
xeebis gamoyofa; saZireebisaTvis sadede-saTesle baRis gaSeneba; 
sanamyenesaTvis sadede-sakalme baRis gaSeneba da standartuli 
nergebis gamoyvana. 
  TuTis nayofedis saSualo masas da masSi arsebuli Teslis 
raodenobas didi mniSvneloba aqvs nayofedidan Teslis 
gamosavlianobaSi da Sesabamisad mis damzadebaSi, rac unda 
iqces winapirobad TuTis axali gamZle formebis gamravlebis da 
warmoebaSi danergvis saqmeSi. 
    TuTis Tesli ganayofierebuli Teslkvirtia, romelic 
wvrilmarcvlovan da orlebnian TeslTan jgufs miekuTvneba, 
misi sigrZe 2,5 mm-s aRwevs, xolo formiT kvercxiseburi an 
ovaluria, bazaluri mxare farTo aqvs, apikaluri ki 
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Seviwrovebuli. upirveles yovlisa, Tesli gasamravlebeli 
saSualebaa. 1 kg. Teslis misaRebad saSualod saWiroa 40 kg. 
nayofi. 
     Teslis mocemas sxvadasxva saxeobis mcenareebi sxvadasxva 
xnovanebidan iwyeben: mag. fiWvi, Tela, arayi da sxv – 10 wlidan; 
muxa, cacxvi, rcxila, nekerCxali – 30 wlidan; soWi 50 wlidan 
da a.S. amasTan SemCneulia, rom calkeulad mdgomi xeebi 
Teslmsxmoiarobis asakSi ufro adre Sedian, vidre koromSi 
mdgari da mkacri havis pirobebSi mcenare ufro gvian iwyebs 
Teslsmsxmoiarobas, vidre rbili havis pirobebSi (daraxveliZe m, 
metreveli p, CixlaZe l 1965). Teslidan miRebuli TuTis mcenare, 
ki yvavilobs da msxmoiarobas iwyebs me- 3 - 5 wlidan, xolo 
kvirtis mynobiT gamravlebuli (Tu kvirti aRebulia msxmoiare 
TuTis xidan) msxmoiarobas iwyebs mynobis welsve. 
  mniSvnelovania Teslis simwifis vadebis codna: aryis, Telas, 
verxvis da tirifis Tesli ramdenime dReSi mwifdeba; muxis, 
wiflis, kaklisa da sxva umTavresi merqniani jiSebis Tesli 4-5 
TveSi; Sindis Tesli 7 – 8 Tvis ganmavlobaSi, xolo fiWvisa da 
kedris Tesli 2 – 3 wlis ganmavlobaSi (m. daraxveliZe 
p.metreveli l. CixlaZe– 1965), rac Seexeba TuTis 
ganayofierebidan Teslis warmoqmnamde saWiroa 15 – 20 dRe, 
xolo momwifebamde erTi Tve. 
    arCeven Teslis fiziologiur da morfologiur 
simwifes.Ffiziologiuri es iseTi simwifea, rodesac Teslis 
Canasaxs aRmocenebis unari unviTardebaT. morfologiur 
simwifed ki igulisxmeba Teslis zrda-ganviTarebis damTavreba. 
am periodSi TeslSi arsebuli martivi nivTierebebi (Saqrebi) 
gadadis rTulSi (saxamebeli); mSrali masis SeqmnasTan erTad 
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qimiur procesebSi SeboWili wyali Tavisufldeba (orTqldeba) 
da sabolood Teslsa da deda-mcenares Soris kavSiric wydeba. 
(daraxveliZe m, metreveli p, CixlaZE l. 1965). 
   m. grebinskaias (1950) mier dadgenilia, rom TuTis Tesli 
damakmayofilebeli aRmocenebiT xasiaTdeba, Tu is damzaddeba, 
rodesac nayofedi intensiuri vardisferi Sefervisaa, riTac 
mtkicdeba, rom TuTis nayofis biologiuri simwife xdeba ufro 
adre vadebSi vidre nayofis simwife.   
 
5.1. სხვადასხვა გეოგრაფიული წარმოშობის თუთის ჯიშებიდან და 
ახალი ფორმებიდან თესლის მიღების შედეგები 
     Teslidan warmoqmnili mcenareuli organizmi ganicdis 
mravalgvar gardaqmnas, sanam igi kvlav Tesls ganiviTarebdes. 
Tesli aris mcenareuli organizmis winaprebis mier gavlili 
mTeli gzis akumulicia da axali organizmis sawyisi. amdenad, 
Teslis raodenoba nayofedSi seleqciuri TvalsazrisiT metad 
mniSvnelovania. arsebobs pirdapiri korelaciuri 
damokidebuleba yvavilis damtverianebis donesa da 
TeslganviTarebas Soris. mcenareze warmoqmnili yvela yvavili 
bunebriv pirobebSi Tanabrad ar nayofierdeba, misi xeze 
araerTgvarovani ganlagebisa, eqspoziciisa da sxva moqmedi 
faqtorebis gamo. amitom rogorc yvela nayofis momcem 
mcenareSi, aseve TuTaSic vxvdebiT gansxvavebuli masisa da 
Teslianobis mqone nayofedebs. 
  TuTis Teslis sworad damzadebas da xarisxis gansazRvras 
udidesi mniSvneloba aqvs ara marto dasaTesi normis 
gansazRvrisaTvis, aseve Teslnergebis gamosavlianobis 
gadidebisaTvis. Tu swored ar iqna ganszRvruli Teslis 
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aRmocenebis unari da arazustad ganisazRvra Teslis daTesvis 
norma, araTanabari iqneba naTesi (metad xSiri an meCxeri). 
  TuTis Teslis damzadebis saqmeSi didi mniSvneloba aqavs 
nayofedidan Teslis gamosavlianobas. TuTis jiSebsa da 
hibridebis nayofedidan Teslis gamosavlianoba meryeobs 0,7 _ 
6,2%-is farglebSi (zviadaZe 1969). 
  rogorc cxr. 5.1.1. – dan Cans TuTis jiSebi da formebi 
mniSvnelovnad gansxvavdebian erTimeorisgan nayofedSi Teslis 
SemcvelobiT, romelic meryeobs 31,9 _ 62,2 calis farglebSi, 
amasTan TuTis formebSi aRiniSneba ufro meti Teslis 
raodenoba vidre jiSebSi. magaliTad TuTis jiS gruziaSi 
Teslis raodenoba Seadgens 19,8-s, oSimaSi 10,3-s, maSin roca 
forma #508-Si Teslis raodenoba 45,1-ia; #219-Si _62,2; #44-Si _ 
43,9; #123-Si _ 35,6; #220-Si _ 46,6; #77-Si _ 31,9. 
                                                     cxrili 5.1.1. 
TuTis sxvadasxva jiSis da formis nayofedSi Teslis 
Semcvelobis statistikuri maxasiaTeblebi 
 
# TuTis jiSi da forma sqesi nayofedSi Teslis 
Semcveloba (calobiT) 
1      oSima  ♂>♀ 
♂ 
10,3 ± 1,89 
2 G    gruzia ♀ ♀ 19,8 ± 1,31 
3      #508 ♂♀♀ 45,1 ± 1,15 
4      #219 ♀♀        62,2 ± 2,1 
5      #123 ♀ 35,6 ± 2,04 
6      #44 ♀ 43,9 ± 1,65 
7      #220 ♀♀ 46,6 ± 1,5 
8      #77 ♀♂ 31,9 ± 1,7 
G                                                           
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5.2.  თუთის ახალი ფორმებიდან მიღებული თესლის 
ლაბორატორიული და მინდვრად აღმოცენების შედეგები 
 
     Teslis aRmocenebis unari is procentuli raodenobaa, 
romelic am mcenarisaTvis dadgenili gaRivebis pirobebSi 
aRmoceneba (sakandeliZe 1980). Tu sworad ar ganvsazRvreT 
Teslis aRmocenebis unari, ara zustad ganisazRvreba Teslis 
dasaTesi norma, ris Sedegad naTesi metad xSiri an meCxeri 
iqneba. 
    aRniSnulidan gamomdinare laboratoriul pirobebSi 
SeviswavleT TuTis TeslisE gaRvivebis energia da aRmocenebis 
unari; romlis Sedegebic warmodgenilia cxr. 5.2.2.-Si. 
   gaRivebis energia Teslis xarisxis mniSvnelovani 
maCvenebelia. rac ufro metia gaRivebis energia, miT ufro 
swrafad da erTdroulad xdeba Teslis aRmoceneba, 
racuzrunvelyofs daTesili Teslis Tanabar ganviTarebas, 
agroRonisZiebaT SemWidrovebulad da erTdroulad Catarebas, 
Teslnergis Tanabar zrda-ganviTarebas. 
   cxrilidan 5.2.2. Cans, rom Cvens mier Seswavlili formebis 
Teslis gaRvivebis energia gamoirCeva maRali maCveneblebiT da 
meryeobs 89,7-dan 94,4%-is farglebSi, ris Sedegadac aseve 
maRalia maTi aRmocenebis unaric. yvelaze maRali aRmocenebis 
unari aRmoaCnda forma #44-s (98%), xolo yvelaze dabali forma 
#220-s (89,9%). danarCeni formebis aRmocenebis unari karg 
maCveneblad iTvleba. 
  mindvris pirobebSi aRniSnuli formebis Teslis aRmocenebis 
Sedegebi warmodgenilia cxr.5.2.3.-Si. Seswavlili iqna Teslis 
aRmocenebis unari, gadarCenis done da aRmocenebuli 
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Teslnergis saSualo simaRle. cxrilidan 5.2.3. Cans, rom 
aRmocenebis unari formebs Soris kargia, sakmaod Tanabaria da 
meryeobs 50,2 _ 55,5sm-is farglebSi. 
  Aamrigad Cvens mier gamorCeuli TuTis axali formebis Teslis 
aRmocenebis unari, rogorc laboratoriuli, aseve mindvris 
pirobebSi sakmaod maRali da Tanabaria.             
                  
                                                  cxrili 5.2.2. 
TuTis  sxvadasxva formis Teslis gaRvivebis energia da 
aRmocenebis unari laboratoriul pirobebSi 
F 
formebi 
P 
pirvel dRes 
gaRvivebuli Tesli 
% 
 
gaRvivebis 
energia 
c±m 
 
aRmocenebis 
unari % 
c±m 
 
#508 34,4 92,5 ±± 1,3 93,3 ±±  1,2 
#219 31,7 91,2 ±± 1,4 93,3 ±±  1,4 
#123 34,8 93,5 ±  1,3 95,7 ±±  1,8 
#220 32,4 89,7 ± 1,6 89,9  ±    1,4 
#44 35,3 94,4 ± 1,5 98,2  ±    1,0 
#77 31,9 91,5 ±± 1,8 93,3  ±  1,2 
                                 
                                                  cxrili 5.2.3. 
 TuTis sxvadsxva formis Teslis aRmocenebis unari mindvris 
                         pirobebSi 
 
formebi aRmocenebis unari 
c±m    % 
NaRmonacenis 
sicocxlisunaria
noba 
% 
Teslnergis 
saSualo 
simaRle sm. 
#508     52,4 ±± 1,7   86,7 ±± 1,5    84,5 ±± 1,7 
#219     50,2 ±± 1,3   84,2 ±± 1,5    81,2 ±± 1,5 
#123     51,5 ±± 1,7   85,5 ±    1,3    82,2 ±   1,8 
#220     55,5 ±    1,6   87,1 ±  1,4    78,5 ±   1,2 
#44     52,7 ±  1,6   87,7 ±   1,8    83,5 ±   1,2 
#77     51,3 ±     1,5   86,8 ±   1,7    84,4 ±  1,6 
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                                                grafiki #5.2.8. 
 
                      
 
                                                  grafiki #5.2.9. 
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                                                                                                           grafiki  #5.2.10. 
 
5.3. თუთის ახალი ფორმებიდან 
მიღებული მცენარეების გადარჩენის უნარიანობა 
      
   mindvrad Teslis naklebi aRmocenebiT miiReba ara marto 
meCxeri aRmonaceni, aramed aRmonaceni susutia da SemdgomSic 
Zlier ganicdis gameCxerebas (e.i. maT axasiaTebT dabali 
gadarCenis unari). mcenareTa gadarCenis maCvenebeli 
ganisazRvreba aRmocenebuli mcenareebisa da aRebuli 
mcenareTa SefardebiT, romelic gamoxatepa procentobiT (p. 
nasyidaSvili da sxv. 2002), amitom gadarCenis procentul 
odenobas Zalian didi mniSvneloba aqvs. mindvrad susti 
aRmocenebis gamo vegetaciis periodSi mcenareTa simeCxere 
TuTis sxvadasxva formis Teslis aRmonacenis sicicxlisunarianoba
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sakmaod didia, amitom gadarCenis done gaiangariSeba 
aRmocenebis unariani daTesli Teslebis ricxvTa 
SefardebiT.Ees maCvenebeli gvaZlevs ufro swor warmodgenas 
Teslis unarze – srulfasovan mcenareTa miRebis 
TvalsazrisiT. ramdenadac dabalia mindvris aRmoceneba, 
imdenad maRalia mcenareTa meCxerianobac. Aamrigad aRebis 
dros mcenareTa dgomis sixSire pirvel rigSi damokidebulia 
Teslis mindvrad aRmocenebaze da masTan korelaciur 
kavSirSia mcenareTa gadarCena-aRmocenebidan-aRebamde 
periodSi. 
     Mmindvrad TuTis mcenaris Teslis aRmocenebis 
Semcirebaze mravali mizezi arsebobs, maT Soris erT-erTi 
mTavari mizezia Teslis travmireba. araxelsayrel pirobebSi  
(dabali temperatura da sxv.) Canasaxis zrda da mcenaris mier 
sakvebi nivTierebebis gamoyenebis procesi neldeba. 
tramvirebul TeslSi Sesuli mikroorganizmebi Cqara 
mravldeba, isini nTqaven samarago sakveb nivTierebebs, xolo 
zogierTi maTgani iwvevs daavadebas. Canasaxi normalurad ver 
izrdeba da kvdeba. gansakuTrebiT mkveTrad ecema Teslis 
mindvrad aRmoceneba Tu maT dazianebuli aqvT garsi da 
Tesvis Semdeg moxvdebian gaRvivebisaTvis araxelsayrel 
pirobebSi (p. nasyidaSvili – 2002). 
   aRniSnulis garda arsebobs sxva mizezebic, kerZod: Teslis 
gamsxvileba da didwonianoba, Teslis fiziologiuri simwife, 
Teslis araerTgvarovneba, araxelsayreli niadaguri da 
agroteqnikuri pirobebi da sxv. 
    TuTis sxvadasxva jiSidan miRebuli aRmonacemis 
sicocxlisunarianobis  Seswavlis Sedegebi warmodgenilia 
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cxr. 5.2.3-Si da gamosaxulia gr. 5.2.10-ze saidanac Cans, rom 
Cvens mier gamorCeuli TuTis xis gamZle formebis Teslis 
gadarCenis unari mindvris pirobebSi sakmaod maRali da 
Tanabaria, kerZod: forma #508-Si igi Seadgens 86,7%-s; forma 
#219-Si 84,2%-s; forma #123-Si 58,5%-s; forma #220-Si 87,1%-s; 
forma_#44-Si 87,7%-s da forma #77-Si 86,8%-s.  
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6. საწყისი მასალიდან თუთის პერსპექტიული ფორმების 
გამორჩევა და მათზე ჰაერის ეფექტური ტემპერატურის 
გამოყენებით ფენოლოგიური დაკვირვების შედეგები 
 
   jer kidev C. darvinma daasabuTa, rom memkvidreoba, 
cvalebadoba da gamorCeva safuZvlad udevs organizmebis 
ganviTarebas, rom gamorCeva udides rols asrulebs organuli 
samyaros ganviTarebaSi, manve gansazRvra gamorCevis ori saxe 
bunebrivi da xelovnuri. 
  Bbunebrivi gamorCeva mimdinareobs bunebriv pirobebSi, rogorc 
wesi, adamianis Carevis gareSe, bunebrivad gadairCeva,  es iseTi 
gadrCevaa, rodesac organizmebis cvalebadoba warimarTeba 
organizmis sasargeblod da adamianis sazianod. bunebrivi 
gadarCevis dros gadarCeba da  STamomavlobas iZleva da 
mravldeba iseTi formebi, romlebic ukeTesad aris Seguebuli 
mocemul konkretul adgilsamyofels. amowydeba da qreba is 
formebi, romlebic naklebadaa Seguebuli am pirobebs. 
  xelovnuri gadarCeva es iseTi gadarCevaa, rodesac organizmis 
cvalebadoba warimarTeba adamianis sasrgeblod da individis 
sazianod. xelovnuri gamorCevisas adamiani arsebuli 
mravalferovnebidan gamoarCevs misi interesebisaTvis sasrgeblo 
formebs, imis miuxedavad iqneba es cvlilebebi TviT 
organizmisaTvis sasargeblo Tu ara. cxadia xelovnuri 
gamorCeva ar aris mowyvetili mcenareTa zrad-ganviTarebis 
bunebriv pirobebs, aqac garkveuli doniT moqmedebs bunebrivi 
gamorCeva – mcenareTa adaptaciisa (Segueba), rac Tavis mxriv 
Tavisebur simtkices uqmnis adamianis mier gamorCeul formebs. 
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magaliTad mokle savegetacio periodis pirobebSi warmoiqmneba 
populaciebi, romlebic moicavs adreul da sagviano formebsac, 
magram am pirobebSi, bunebrivi gamorCevis Sedegad, populaciaSi 
Taobidan TaobaSi ufro mravldeba adreuli da mcirdeba 
sagviano formebi – populacia cvalebadobis adreulobis 
mimarTulebiT da ukeTSeguebuli xdeba adgilsamyofelisadmi, 
gvalvian pirobebSi gamorCeviT populaciebSi mkvidrdeba 
gvalvagamZle formebi da a. S. (p. nasyidaSvili da sxv. 2002). 
    Aamrigad TuTis xis perspeqtiuli formebis swori gamorCeva 
da savegetacio periodis winaswari dadgena da misi xangrZlioba 
ZiriTadad damokidebulia adgilmdebareobis klimatur 
pirobebze da mniSvnelovnad ganasazRvravs meabreSumeobis 
perspeqtivebs. 
 
6.1. საწყისი მასალიდან თუთის პერსპექტიული ფორმების 
გამორჩევა და მათი სელექციური ღირებულების დადგენა 
 
   Cvens literaturuli mimoxilvis Sedegad mivediT daskvnamde, 
rom TuTis xe iseve rogorc yvela mcenare egueba im garemo 
pirobebs, sadac is xarobs, amitom ufro meti yuradReba 
dauTmeT saqarTvelos mecnierebis mier Catarebul mravalmxriv 
gamokvlevebs da dakvirvebebs. 
     m. Sablovskaia m. kakulias, z. futkaraZis, d. SalamberiZis, 
T. dalaliSvili da sxva mravali, qarTveli mecnieris mier 
gamovlenili da gamoyvanili iqna `TuTis foTlis 
sixuWuWisadmi~ gamZle TuTis xis mravali jiSi da forma, 
romelTa detaluri Seswavlis Sedegad Cvens mier gamorCeuli 
iqna perspeqtiuli formebi: #508, #220, #44, #129, #77 da #123, 
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romlebzec Semdgom CavatareT dakvirvebebi, maTi seleqciuri 
Rirebulebis Sesaswavlad. 
 TuTis jiSis ZiriTad maCveneblebad foTlis mosavali da 
xarisxi iTvleba. amasTanave yuradsaRebia iseTi niSan-Tvisebebi, 
rogoricaa: mcenaris Zlieri da swori Stambi, grZeli da meti 
raodenobis totebi, mTliani da mcired danakvTuli foToli, 
xSiri SefoTvla (mokle muxlTSorisi da foTlis mosavali erT 
totze), mzardiylortebis raodenoba, foTlis saSualo masa, 
nayofsxmoiarobis done, gamZleoba daavadebisadmi.  
   dakvirvebis Sedegebi gviCvenebs, rom Cvens mier gamorCeuli 
formebi seleqciuri RirebulebiT ar Camuvardebian warmoebaSi 
farTod danergil jiS `gruzias~, xolo zogierTi maCvenebliT 
aRematebian kidec. 
      magaliTad: muxlTSorisi manZili sakontrolo jiS 
`gruziaSi~ aris 5 sm, analogiuria es maCvenebeli forma #219-Si 
da #123-Si, xolo forma #508-Si, #44-Si da #77-Si ufro 
naklebia 3,7sm; 4,8 sm da 4 sm Sesabamisad (aRniSnuli formebi 
gamoirCevian ufro xSiri SefoTvliT)./gr.#6.1.10/ 
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                                                   grafiki#6.1.10 
   
                                        
grafiki #6.1.11 
 
 erTi xis wliuri nazardi, rogorc /gr. 6.1.11/ Cans sakontrolo 
jiS gruziaSi Seadgens 7sm. yvela gamorCeuli forma mas 
aRemateba am maCvenebliT m.S. maqsimaluri nazardi aqvs forma 
muxlTSorisis manZili 
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#44-s-9,2sm, minimaluri forma #508-s -7,2sm. danarCenebis nazardi 
icvleba am ori formis zRvrebSi. 
M mzardi ylortebis raodenobiT (gr.6.1.12.) sakontrolo 
`gruzia~. (10,7c) aRemateba (isic umniSvnelod), mxolod forma 
#123-s, xolo sxva danarCen formebSi maTi raodenoba gacilebiT 
metia da Seadgens forma #508-Si – 16,8 c; forma #220-Si-16c; 
forma #44-Si-13,8c; forma #219-Si-12,6 c da forma #77-Si-13. 
   erT metr totze foTlebis raodenobis mxriv (gr. 6.1.13.) 
forma #220, da #77- mniSvnelovnad aRematebian sxva danarCens 
da maT Soris sakontrolosac. foTlebis raodenoba forma 
#220-Si Seadgens 140,2; xolo forma #77-Si 
 
 
 
                                                grafiki #6.1.12. 
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                                                grafiki #6.1.13 
    
                                                 
                                                 grafiki #6.1.14 
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   foTlis saSualo masam, rogorc (gr. 6.1.14.) Cans, sakontrolo 
jiS `gruziaSi~ Seadgina – 2,7 g; xolo gamorCeul formebSi: 
#508-Si -2,77g; forma #220-Si-2,58g; forma #44-Si-2,7g; forma #219-
Si-3,2g, forma #77-Si3,3g; forma #123-3,5g.  
 
6.2. თუთის პერსპექტიული ფორმების ფენოფაზების 
დადგომის ვადების დადგენა ჰაერის ეფექტური 
ტემპერატურის გამოყენებით 
    
   grenis sainkubaciod vadebis swori dadgenis 
gansazRvrisaTvis da abreSumxvevias gamokvebisaTvis 
aucilebelia vicodeT TuTis formebis zrda-ganviTarebis 
fazebis mdgomareoba raTa droulaT daviwyoT abreSumxvevias 
xarisxiani foTliT gamokveba.   
  mravalwliani dakvirvebis Sedegad miRebuli monacemebis 
analizis safuZvelze dadgenilia, rom rogorc yvela sxva 
mcenareze ise  TuTis xis zrda-ganviTarebis fazebi 
damokidebulia mraval garemo faqtorebze, magram maT Soris 
ZiriTads warmoadgens amindis pirobebi, romelic gansazRvravs 
foTlis sixuWuWisadmi mdgradi TuTis formebis 
zrda_ganviTarebas. (n. stefaniSvili, i. oniani, l. nacvliSvili, 
T. TurmaniZe, 2004; m. xarebava 1964, g. zviadaZe 1969) 
   siTbos mimarT mcenaris moTxovnilebis raodenobis 
gansazRvrisaTvis sxvadasxva mkvlevaris mier gamoyenebulia 
sxvadasxva meTodi; nawili mkvlevarebis Tvlis, rom am 
miznisaTvis sakmarisia saSualo wliur temperaturis jamis 
gamoyeneba da amis mixedviT adgens ama Tu im mcenaris 
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gavrcelebis sazRvrebs, mkvlevarTa garkveuli nawili Tvlis, 
rom amisaTvis sakmarisia aqtiur temperaturaTa jami, efeqtur 
temperaturaTa jami, an da savegetacio periodis temperaturis 
jami, Tbili Tvis temperaturaTa jami da a.S (xarebava m. 1964; 
TurmaniZe  saqarTvelos agroklimaturi resursebi 1978, tiSenko, 
1982) Cvenis azriT, Cvens pirobebSi yvelaze ufro misaRebia 
efeqtur temperaturaTa jamis gamoyeneba, am ukanaskneli meTodis 
arsi mdgomareobs imaSi, rom TuTis formebis siTbosadmi 
moTxovnileba gaangariSebuli unda iqnas sasicocxlo 
temperaturis nulsa da faqtiuri temperaturas Soris sxvaobaTa 
jamiT. 
  foTlis sixuWuWisadmi mdgradi TuTis xis ganviTarebis 
fazebi, rogorc dakvirvebebiT miRebuli Sedegebis analiziT 
gamoirkva ZiriTadad damokidebulia mcenaris mier dagrovili 
jamuri efeqturi temperaturis raodenobaze, romelic man 
daagrova im dros, roca haeris saSualo temperatura aRemateba 
+5ºC . 
     bolo aTi wlis ganmavlobaSi saqarTveloSi klimati 
ganicdis mkveTr cvalebadobas; gvalvian periods mosdevs 
naleqebis didi raodenoba, rogorc periodulad aseve 
xangrZlivi drois ganmavlobaSi, cxeli dReebis Semdeg xdeba 
haeris temperaturis swrafi dacema, zog SemTxvevaSi aRiniSneba 
yinviani dReebic, gansakuTrebiT Ramis saaTebSi, martSi da 
aprilSi, rac  uaryofiTad moqmedebs mcenareebis savegetacio 
periodze. (saqarTvelos hidrometeorologiis da moritoringis 
samsaxuris monacemebi haeris temperaturasa da naleqebis 
raodenobis Sesaxeb 1995-2005 wlebis ganmavlobaSi). aRniSnuli 
monacemebis safuZvelze grafikebze (gr.#6.2.15, gr.#6.2.16) 
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warmodgenilia haeris saSualo temperaturis yoveldRiuri 
cvalebadoba 2004 _ 2005 wlebiT. vegetaciis periodSi, saidanac 
naTlad Cans gazafxulis periodisaTvias damaxasiaTebeli haeris 
saSualo temperaturis zrdis uTanabroba.  
 xSir SemTxvevaSi haeris temperaturis swraf matebas Tan sdevs 
misi mkveTri dacema, amitom rTulia winaswar ganvsazRvroT 
TuTis formebis dafoTlianobis periodi, wina wels aRebuli 
fenologiuri dakvirvebis Sedegebis mixedviT, rac Tavis mxriv 
aferxebs abreSumxvevias gamokvebis dawyebis vadis miaxloebiT 
mainc dadgenas. 
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grafiki#6.2.16
 
 Cveni kvlevis mizani iyo - TuTis formebisaTvis dagvedgina 
niadagis tenianobis da haeris saSualo temperaturis 
zemoqmedeba mcenareTa fenofazur ganviTarebaze da foTlis 
mosavalianobaze. 
   kvlevisaTvis SerCeuli iqna foTlis sixuWuWisadmi mdgradi 
TuTis formebi, romlebic sakvlev nakveTSi ganlagebuli iyo 
sxvadasxva adgilas. Ppararelurad cdebi tardeboda sxvadasxva 
asakis TuTis xeebzec. 
   kvlevis periodSi yoveldRiurad isazRvreboda iseTi 
swrafad cvladi sidideebi, rogoricaa: 
_ haeris temperatura 
_ mcenaris fenofazebis ganviTareba 
   Catarebuli gamokvlevebis Sedegad miRebuli sakmaod didi 
raodenobis monacemebis analiziT mivediT im daskvnamde, rom Tu 
haeris temperatura (2005w.)
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viciT ama Tu im jiSis TuTis xis fenofazuri ganviTarebis  
efeqturi temperaturaTa jami maSin meteorologiur monacemebiT 
da perspeqtivaSi amindis prognozze dayrdnobiT SesaZlebelia 
25-30 dRiT adre gamoviTvaloT aucilebeli fazebis masiuri 
ganviTarebis periodebi, amisTvis axlos mdebare 
meteorologiuri sadguris amindis monacemebiT, rodesac garemo 
temperatura mdgradad gadadis  5ºC –iT gamoiTvalos jamuri 
efeqturi temperatura, Semdeg amindis prognozis mixedviT 
miematos temperaturis zrdiT gamowveuli efeqturi 
temperatura, sanam ar miaRwevs CvenTvis saintereso fenofazur 
temperaturaTa jams. saqarTvelos agroklimaturi mravalwliani 
monacemebis  safuZvelze da qarTveli mecnierebis mier (v. 
berZeniZe, m. Sablovskaia, v. nikuraZe ,z. xarSilaZe da sxv.) 
TuTis mcenareze fenologiuri dakvirvebis Sedegebis mixedviT 
Cven gaviangariSeT efeqturi temperaturebi fenofazebis 
dadgomis vadebis prognozirebisaTvis  (cxr. #6.2.4).   
efeqturi temperaturebi fenologiuri dakvirvebis meTodebis 
prognozirebisaTvis 
                                                    cxr. 6.2.4. 
T
u
T
is
 
x
is
 
f
o
r
me
bi
 
 
 
               efeqturi temperatura  TºС 
  
 kvirtis 
 daberva 
 
pirveli 
foTlis  
gaSla 
M 
  me-5 
foTlis 
gamoCena 
 
yvavilobis 
dawyeba 
 
nayofis 
masiuri 
simwife 
 #219 92 ±±6,5 177 ±± 6,3 253 ±± 6,5 252 ±± 0,9 623 ± 5,9 
 #220 94 ±± 5,8 182 ±±  4,2 258 ±  3,1 255 ±± 2,3 629 ±±8,2 
 #123 91 ±  8,6 179 ±±  5,7 255 ±± 4,6 253 ±± 6,7 625 ± 7,1 
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 #508 77 ±± 8,8 130 ±± 7,8 230 ±± 6,7 230 ±± 4,5 570±± 7,7 
 #77 93 ±±6,6 172 ±± 7,1 258 ±    5,6 260 ±  3,3 623±± 5,7 
 #44 90 ±7,8 173 ±± 5,8 256 ±± 5,7 258 ±±  7,1 626 ± 3,5 
   
   cxrilSi (6.2.5.) mocemuli efeqturi temperaturebis jamis 
safuZvelze 2004 wels gavakeTeT Sesabamisi prognozi, romelic 
Semdgom SevadareT sinamdvileSi miRebuls. Mmonacemebi 
warmodgenilia (cxr. #6.2.5)-Si 
                                                     
  cxrili.6.2.5. 
2004 weli 
ATuTis 
axali 
formebi 
mcenar
is 
sqesi 
yvvilms
xmrbis  
 done 
   kvirtis  
   daberva 
kvi-
rtis 
gaSla 
  pirveli   
  foTlis 
  gamoCena 
me_5 foTlis 
  gamoCena 
progn
ozi 
faqti
uri 
prog
nozi 
faqti
uro 
progn
ozi   
faqti
uri 
#219 ♀♀         5 26.03 23.03  07.04 12.04 15.04 21.04 26.04 
#220 ♀♀         4 26.03 23.03 03.04 12.04 07.04 20.04 22.04 
#123 ♀♀         4 26.03 24.03 08.04 12.04 15.04 22.04 28.04 
#508 ♂♀♂         3 15.03 12.03 28.03 08.04 04.04 15.04 12.04 
 #77 ♂♀♂    4 26.03 22.03 06.04 11.04 15.04 21.04 25.04 
 #44 ♀♀         4  24.03 19.03 05.04 11.04 13.04 21.04 23.04 
  
 
 
cxrili 6.2.6.                    
2005 weli 
ATuTis 
axali 
formebi 
mcenar
is 
sqesi 
yvavil. 
msxmoi.  
 done 
   kvirtis  
   daberva 
kvi-
rtis 
gaSla 
  pirveli   
  foTlis 
  gamoCena 
me_5 foTlis 
  gamoCena 
progn
ozi 
faqti
uri 
prog
nozi 
faqti
uro 
progn
ozi   
faqti
uri 
#219 ♀♀         5 24.03 22.03  07.04 13.04 16.04 21.04 26.04 
#220 ♀♀         4 23.03 20.03 04.04 14.04 08.04 20.04 22.04 
#123 ♀♀         4 24.03 22.03 06.04 12.04 15.04 24.04 29.04 
#508 ♂♀♂         3 14.03 10.03 25.03 10.04 06.04 15.04 12.04 
 #77 ♂♂    4 26.03 22.03 03.04 11.04 15.04 22.04 27.04 
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 #44 ♂♀♀    4  25.03 21.03 04.04 10.04 06.04 20.04 19.04 
  
 
   magaliTad 2004 wels haeris saSualo dRe-Ramuri temperaturis 
mdgradi gadasvla yovel 5ºC –ze iyo 26 Tebervlidan da gagrZelda 
9 dRis ganmavlobaSi, Semdeg oTxi dRis ganmavlobaSi 6-dan 9 
Tebervlis CaTvliT haeris saSualo temperatura iyo 5ºC-ze 
naklebi da Sesabamisad efeqturi temperaturebis jamma daiklo. 
10 martidan kvlav moimata temperaturam da 25 martisTvis 
efeqtur temperaturaTa jamma Seadgina 92°ºC da am droisTvis 
prognoziT unda momxdariyo forma #219 –is kvirtis daberva, 
sinamdvileSi kvirtis daberva moxda 23 martisTvis anu 2DdRiT 
adre, rac misaRebad  unda CaiTvalos. Mme-5 foTlis gamoCena 
prognoziT unda momxdariyo 20 aprilisTvis sinamdvileSi ki 
moxda 19 aprils. 
   mTlianad cxrili #6.2.5.-is mixedviT Tu vimsjelebTB TuTis 
fenofazuri ganviTarebis periodSi prognozsa da faqtiur 
vadebSi didi gansxvaveba ar SeimCneva da igi meryeobs 2-4 dRis 
farglebSi. maqsimaluri gansxvaveba 6 dRe dafiqsirda or 
SemTxvevaSi; kerZod forma #123-Si me-5 foTlis gamoCena 
prognoziT unda momxdariyo 22. 04. –Si, sinamdvileSi ki 
dafiqsirda 28. 04. –Si. aseve forma #220-Si me-5 foTlis gamoCena 
dafiqsirda 23. 03. –Si, prognozi iyo 26. 03. 
Ffaqtiurad analogiuri Sedegebia dafiqsirebuli 2005 wlis 
dakvirvebis Sedegad. (cxrili 6.2.6) 
 AagreTve SegviZlia gamoTvla vawarmooT g. tiSenkos (1982) 
SemoTavazebuli 1 da 2 formuliTac : 
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       0
0/0
5
55
−
>−>
= ∑ ∑
T
tt
m ,         (1)  
 
sadac −m  aris fazis dawyebamde prognozis Sedgenidan periodi; 
  −>∑ 05t efeqturi temperaturebis jami, romelic aucilebeli 
fazis dawyebisaTvis; 
  −>∑ 0/ 5t efeqturi temperaturebis jami, romelic dagrovilia  
prognozis Sedgenisas; 
      −T  prognozirebis periodSi haeris saSualo temperaturaa. 
 ∑ > 05t mexuTe foTlis gamosvlisaTvis efeqturi temperaturebis 
jami tolia 254 0 , ∑ > 0/ 5t prognozis Sedgenisas efeqturi 
temperaturebis jami tolia 134 0 . imisaTvis, rom ganvsazRvroT 
T , saWiroa ganisazRvros misi ara saSualo arTmetikuli 
mniSvneloba aramed rogorc saSualo Sewonili, romelic 
miiReba formuliT 
 
      
M
mm
nnnn
ntntntntT
++++
++++
=
...
...
321
332211               (2) 
 
sadac 1t , 2t , 3t ... −mt aris prognozirebad periodSi haeris saSualo 
                 temperatura; 
     1n , 2n , 3n ... −mn prognozirebadi saSualo temperaturis 
                  xangrZlivoba, dR.. 
Tu (2) tolobaSi SevitanT meteorologiuri sadguridan 
miRebul Sesabamis mniSvnelobebs, maSin miviRebT: 
 
       0
0
16,10
13
1,132
2146
28,1611,1343,1167,6
≈=
+++
×+×+×+×
=T    
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axla, Tu (1) tolobaSi SevitanT miRebul mniSvnelobas 
masiurad mexuTe foTlis gamosvla daiwyeba m  dRis Semdeg, 
romelic tolia 
 
                 26,23
16,5
120
516,10
134254
≈=
−
−
=m . 
miviRoT 24 dRe, e.i. gamoTvlidan 24 dRis Semdeg (25 aprils) 
masiurad daiwyebs mexuTe foTlebi gamosvlas. 
Aamave dros gaTvaliswinebuli unda iyos meteorologiuri 
sadguris daSorebis manZili eqsperimentuli nakveTidan, radgan 
Cveni qveyana mTagoriania da simaRle did rols TamaSobs haeris 
saSualo temperaturis cvalebadobaze amitom gaangariSebis 
dros es faqtoric unda iqnas gaTvaliswinebuli. 
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7. თუთის ახალი პერსპექტიული ფორმების დახასიათება, ფოთლის ხარისხის 
მოსავლიანობის და მათი ფოთლის სიხუჭუჭისადმი გამძლეობის შესწავლის 
შედეგები. 
7.1. ცდაში გამოყენებული თუთის ჯიშების და ფორმების ზოგადი ბიოლოგიური 
დახასიათება 
gruzia - ♀ - maRalia klonuri seleqciiT, miekuTvneba Mmorus 
Kagaiamae Koidz – saxeobas (2n=28). 
       Mmcenareebi xasiaTdebian Zlieri zrdiT da swori 
StambiT, varji didi da kompaqturia, xSiri da Zlieri totebiT. 
mcenaris wliuri nazardi 29 – 30 sm. erTwliani toti 
swormdgomi an odnav moxrilia, muxliani, Ria yavisferi kaniT, 
muxlTSorisis sigrZe 6-7sm. 
      Kkvirti didia, yavisferi, ovaluri, maxvili wveriT, 
mitmasnili, foToli didi zomisaa, mTlianfirfitiani, 
wagrZelebuli gulisebri, rbili, xorciani, swori, kideebTan 
sustad Sekecili, priala zedapiriT, kide araTanabari 
xerxkbila, fuZe fuZisebrad CaWrili, yunwi msxvili 5-6sm 
sigrZisaa. 
    jiSi mdedrobiTia, saSualo msxmoiared, nayofedi muqi 
alublisferia, msxvili da wagrZelebuli, grZelyunwiani, 
inarCunebs gamxmar dings, nayofi wvniani, momJavo tkbili gemoTi. 
   Kkalmebi kargad inaxeba da mynobisas gaxarebis maRal 
maCvenebels (80-95%) iZleva. 
  jiSi Zlier mimRebiania foTlis sixuWuWisadmi, aseve Zlier 
avaddeba baqterioziT. 
  oSima - ♂♂ -  Morus bombyeis Koidz – (2n=28)Semotanilia 
iaponiidan, varji kompleqturia, totze viTardeba 35% -mde 
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mzardi ylortebi, foToli danakvTulia da maRali kvebiTi 
Rirsebisaa. jiSi foTlis sixuWuWuisadmi maRali gamZleobiT 
gamoirCeva, ris gamoc amJamad jiSTgamocdaSi CarTulia rogorc 
standartuli jiSi. aseva maRali gamZleobisaa garemos 
eqstremaluri pirobebisadmi. 
Fforma #508 -♂♀♂ - mcenare inviTarebs araswor varjs, toti 
moxrilia, varji didi, xSiri da gaSlili. foToli didi 
zomisaa, Ria mwvane feris, xorciani, rbili firfitiT, araswori 
kriala zedapiriT. jiSi erTbiniania, xSirad erT yvaviledze 
orive sqesis yvavilebia, Warboben mamrobiTi sqesis yvavilebi. 
  forma #219 - ♀ ♀ - uxvadmsxmoiare mdedrobiTi forma maRali 
aqvs nayofedidan Teslis gamosavali. Yvaviledze mWidrod 
sxedan yvavilebi. Yvavili moklesvetiania. foToli mcire zomis, 
muqi mwvane Sefervis, gamoirCeva konsistenciiT. 
  forma #123 - ♀ ♀ - uxvadmsxmoiarea, yvavilebi jgufad sxedan 
totebis bazalur nawilSi. nayofedi momrgvalo cilindruli 
formisaa. maRali aqvs Teslias gamosavali. gamoirCeva foTlis 
konsistenciiT. axasiaTebs nazi, naklebaddaZarRvuli, 
mTlianfirfitiani foToli. varji arakopaqturi, gaSlili. 
  forma #44 - ♀ ♀ - varji kompaqturia, iviTarebs mzard 
ylortebs didi raodenobiT (47%). yvaviledi cilindruli  
formisaa da totze jgufebad sxedan. Yvavili mjdomare 
dingiania. nayofedi mcire zomisaa, foToli lacetisebri an or 
nakvTiania, zomiT 18,5 X 12,2sm. foTlis gamosavali 53,0%. 
Fforma #220 - ♀ ♀ -  varji kompaqturia, odnav gadaSlili, 
Stambi swori. foToli wagrZelebuli gulisebri formis, 
mTlianfirfitiani, sqeli da xorciania, gluvi, kriala 
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zedapiriT, jiSi mdedrobiTia, saSualo msxmoiare, nayofedi 
cilindruli, saSualo zomis, muqi alublisferi.  
Fforma #77 - ♀♂ -  iviTarebs swor Stambs, varji saSvalo 
zomisaa, foTlis zomiT (24X18sm.),mTlianfirfitiani, 
wagrZelebuli gulis formis, priala zedapi yvaviledebi didi 
da meCxeria. Zlieri yvaviloba ayovnebs foTlis ganviTarebas, 
iviTarebs didi raodenobiT mzard ylortebs. xasiaTdeba 
gaxangrZlivebuli vegetaciiT da foTlis gvianigauxeSebiT, ris 
gamoc rekomendebulia gazafxulis gamokvebis da ganmeorebiTi 
gamokvebisaTvis. 
 
7.2. თუთის ახალი ფორმების ფოთლის სიხუჭუჭისადმი 
გამძლეობის შესწავლის შედეგები 
  mcenareTa imuniteti metad rTulia da ganpirobebulia 
mravali faqtoriT: mcenaris genetikuri potencialiT, misi 
anatomiuri-morfologiuri TaviseburebebiT, masSi mimdinare 
fiziologiur-biologiuri procesebiT, mcenaris TavdacviTi 
reaqciebiT, nivTierebaTa cvlis xasiaTiT, ujredis sisqiTa da 
qsovilis agebilebiT, Wrilobis Sexorcebisa da korpis 
warmoqmnis siswrafiT, mcenarisa da paTogenis urTierTobiT, 
garemos ekologiuri pirobebiT da sxv. meTodikis mixedviT 
gaTvaliswinebuli gvqonda Segvemowmebina TuTis axali formebi 
foTlis sixuWuWisadmi gamZleobaze bunebriv infeqciur fonze – 
Telavis zonalur saseleqcio sadgurSi. 
  rogorc cnobilia TuTis jiSebisa da formebis gamZleoba 
farTo diapazonSi meryeobs tolerantulidan Zlier 
mimRebianamde. absoliturad imunuri jiSi mcenareTa samyaroSi 
ar arsebobs. Tu jiSi mindvris pirobebSi avlens praqtikul 
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gamZleobas, iTvleba tolerantulad. foTlis sixuWuWisadmi 
gamZleobis mixedviT TuTis jiSebi dayofilia 5 kategoriad: maT 
Soris meore da mesame kategoriaSi gaerTianebulia jiSebi 
romlebic avaddebian 5-dan 20%-mde, agrZeleben zrda-
ganviTarebas mcireodeni SeferxebiT, magram inarCuneben foTlis 
stabilur mosavals, xolo meoTxe da mexuTe kategoriaSi myofi 
jiSebi daavadebis  gavleniT wyveten zrda-ganviTarebas, 
amcireben foTlis mosavals da droTa ganmavlobaSi iRupebian, 
amitom seleqciur muSaobaSi gamoiyeneba praqtikuli anu 
mindvruli gamZleobis jiSebi.   
  Cveni kvlevis interesebidan gamomdinare saWirod miviCnieT 
axali formebis gamocda daavadebisadmi mdgradobaze. jansaR 
zonaSi (diRmis meTuTeobis sacdeli baza) aRzrdili namyeni 
nergebi #44, #77, #123, #219, #220, #508 gadatanili iqna 
daavadebis zonaSi sakontrolod gamoyenebuli iqna maRali 
gamZleobis jiSi oSima. TelavSi nakveTi gaSenda or seqciad 
TviToeuli formis 10-10 Ziri samjeradi ganmeorebiT, darguli 
iqna sixSiriT 3X2m-ze. plantacia gaSenda Semdegi sqemiT: 
I nakveTi 
                  1. X------------2-------------3----------X 
                  2. X----------4-------------5-----------X 
                  3 X----------6-------------7------------X 
1. hibriduli forma 
2. forma #44 
3. oSima 
4. forma #77 
5. forma #508 
6. oSima 
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 7. forma #44 
  aRniSnuli formebi dargulia ganmeorebaSi 10 Ziris 
raodenobiT Tavsa da boloSi damcveli rigebiT, romlebic 
aRzrdili iqnen adgilze – Telavis saseleqcio sadgurSi 
bunebriv infeqciur fonze. 
II nakveTi 
                   X-----1--------2---------3---------4-------X 
                   X-------6------.----7--------.----------8---X 
                   X------9------.-----10-------.---------11---X 
1. forma #77                   6. forma #77 
2. forma #219                  7. forma #220 
3. oSima                         8. forma #219 
4. forma #44                    9. oSima 
5. forma #123                   10. forma #123 
 aRniSnuli namyeni nergebis gaxarebis maCvenebeli 
damakmayofilebelia mimdinare wels aRniSnuli formebi 
gadaformda da Stambi gawmendili iqna  gverdiTi 
amonayrebisagan. erTi savegetacio periodis ganmavlobaSi 
daavadebis aSkara simptomebi ar yofila SemCneuli. 
  Ggarda amisa, TuTis igive formebi kvirtis mynobiT damynobil 
iqna infeqciur fonze aRzrdil hibridul saZireze. 
   damynobili iqna: forma #44 – 35Ziri; #508 – 55 Ziri; #77 – 47 
Ziri; #219 – 42 Ziri; oSima – 50 Ziri; #123 – 20 Ziri; #220 – 42 
Ziri. 
 Mori savegetacio periodis ganmavlobaSi individualuri 
imunologiuri Sefasebis safuZvelze arc erTi mcenareze ar 
dafiqsirebula daavadebis simptomebi aSkara siptomebi. 
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aRricxuli iqna mcenareebis Sesustebuli zrdiT, eTiolirebuli 
foTlebiT. 
  Telavis saseleqcio sadgurSi TuTis gamorCeuli formebiT 
gaSenebul plantaciebSi sarwyavi wylis uqonlobis gamo 
niadagis datenianeba da misi SenarCuneba savegetacio periodSi 
xdeboda bunebrivi naleqebis saSualebiT 2004-2005 wlebSi (gr. 
4.1.4.; 4.1.5.). aRniSnuli wlebSi haeris saSualo temperature 
meryeobda 24-dan 26ºС-is farglebSi, yvelaze maRali temperature 
dafiqsirda ivlisis TveSi: 2004 wels – 26ºС    da 2005 wels - 
27ºС (gr.4.1.1; 4.1.2.).   
 rogorc cxr 7.2.7..-dan Cans gaxarebis maCvenebeli ZiriTadad – 
100%s Seadgens, mcenareTa totebis wliuri nazardis jami 
gamorCeul TuTis axal formebSi 7,38m-dan 9,2-m-is farglebSia, 
maSin rodesac sakontrolo jiS `oSimaSi~ igi 7,03m-ia. erTi 
totis saSualo sigrZe sakontrolo jiS `oSimaSi~ 0,84m-ia, igive 
maCvenebeli aqvs forma #220-s, xolo sxva danarCen formebSi igi 
ufro metia da meryeobs 0,90m - 1,1m-is farglebSi. foTlis 
firfitis zomebiT gamoirCeva forma #123, romlis foTlis 
firfitis sigrZe 17,6sm-ia, sigane 15,4sm. daFforma #219, romlis 
foTlis firfitis sigrZe 16,8sm-a, sigane 12,9sm.  
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                                                   cxr.7.2.7. 
TuTis mcenaris gamorCeuli formebis gaxarebisa da zrda-
ganviTarebis maCveneblebi sacdel plantaciaSi 
2004weli 
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foTlis firfitis 
zomebi sm. 
s
ig
r
Ze
E 
s
ig
an
e 
oSima 
(sakontrolo) 
 
100 
 
7,03 
 
0,89 
 
13,2 
 
11,0 
#508 100 7,38 0,90 15,7 11,8 
#220 100 7,8 0,89 12,9 9,5 
#44 100 9,2 1,1 15,1 12,0 
#219 95,7 8,2 1,03 16,8 12,9 
#77 100 7,9 0,97 13,8 12,5 
#123 97,8 8,0 0,98 17,6 15,4 
 
unda aRinisnos, rom bunebrivi infeqciis fonis pirobebSi 
mcenareTa zrdia tempi damakmayofilebelia, xolo axali 
formebis mcireodeni upiratesoba jis oSimasTan Sedarebit 
garkveul imeds saxavs TuTis imunitetze seleqciaSi maTi 
gamoyenebis TvalsazrisiT.  
7.3. თუთის ახალი პერსპექტიული ფორმების ფოთლის 
Mოსავლიანობის შესწავლის შედეგები  
  miuxedavadi misa rom saqarTveloSi TuTis seleqciis 
mimdinare etapis ZiriTad amocanas Seadgens imunitetis 
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Tvisebebis TandaTanobiT amaRleba da daavadebaTa mimarT 
maRali gamZleobis sawyisi masalis gamorCeva, aranakleb 
mniSvnelovania foTlis mosavlianobis zrda da xarisxis 
gaumjobeseba, rac aucileblobiT moiTxivs Sesabamis sawyisi 
formebis Seswavlis foTlis mosavlianobisa da xarisxisa 
mixedviT. Cda Catarda erTdroulad Tvilissa da TelevSi, 
umTavresi sameurneo maCveneblebi Seswavlili iqna saseleqcio 
korelaciuri niSnebis mixedviT: foTlis mosavlis done, 
ganisazRvra struqturuli elementebis analiziT (mcenareTa 
arasaeqpluatacio asakis gamo), foTlis xarisxi ganisazRvra 
biologiuri meTodiT, daavadeb _ foTlis sixuWuWisadmi 
gamZleoba Seswavlil iqna bunebriv infeqciur fonze mindvris 
cdebis meSveobiT. 
  gazomvebi Catarda TuTis formebis #508, #220, #44, #219, #77, 
#123-is sacdel mcenareebze. Sakontrolod diRmis meTuTeobis 
bazaSi gamoyenebuli iyo TuTis uxmosavali jiSi gruzia, xolo 
Telavis – infeqciuri fonis pirobebSi – daavadebisadmi 
toleratuli jiSi oSima. 
  aRiricxa: erTwliani totis sigrZe, xis wliuri nazardi, 
varjSi totebis raodenoba, maT Soris mzardi da aramzardi 
ylortebis raodenoba, maTi urTierTTanafardoba, foTlis 
saSualo masa da erTi xis saSualo foTlis mosavlianoba. Cdebi 
Catarda 2004-2005ww. aRniSnuli Sedegebi asaxulia cxrilebSi 
7.3.8 da 7.3.9 
  rogorc miTiTebuli cxrilis monacemebidan Cans Tutis 
formebis foTlis mosavlis struqturuli elementebis mixedviT 
ramdenamde gansxvavebulia savaraudo foTlisa mosavlianoba 
TuTis sacdel formebSi rogorc urTierTTan ise sakontrolo 
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jiSebTan SedarebiT. maT Soris formebi #219, #77 da  #123. 
Mosavlianobis maCveneblebiT aRematebian sakontrolo jiS 
gruzias (cxr. 7.3.8), Telavis pirobebSi ki sacdeli formebis 
foTlis mosavali aRemateba jiSi oSimas mosavlianobis dones, 
unda aRiniSnos, rom jiSi oSima urwyav pirobebSi xasiaTdeba 
dabali zrdis tempiT, Tumca daavadebebisadmi gamZleobis 
unariT aRemateba yvela samrewvelo jiSs. 
 TuTis formebis #219 da #123 –is mosavlianobis maCvenebeli 
jansaR zonaSi gacilebiT maRalia (diRmis pirobebSi), vidre 
TelavSi, rac infeqciuri foniT unda aixsnas. Aam mxriv 
gamorCeulia forma #77, romlis mosavlianoba orive zonaSi 
satabiluria (6,2 kg. diRomSi _ 6,8 kg. TelavSi), rac 
yuradsaRebia seleqciuri TvalsazrisiT. 
Ddavadebisadmi gamZleoba ganisazRvra daavadebis intensivobisa 
da daavadebis ganviTarebis xarisxis aRricxviT anu daavadebul 
mcenareTa raodenobisa da gamovlenili simptomebis xasiaTiT 
(siRrmis) individualuri imunologiuri Sefasebis safuZvelze. 
unda aRiniSnos, rom 2004 wels daavadebis aSkara simptomebi 
SemCneuli iqna mxolod forma #220-is mcenareze (2Zirze), xolo 
2005 wels epifototia ufro Zlieri iyo, (cxrili 7.3.9) rasac 
Cveni aziT xeli Seuwyo mcenareTa aqtiuri zrdis periodSi 
maRali temperaturisa da uxvi naleqebis SeTanwyobam, rac 
rasakvirvelia ufro xelsayreli aRmoCnda daavadebis gadamtani 
mwerebis gamravlebisaTvis. 
   rogorc miTiTebuli cxrilis cifrobrivi masalis analiziT 
irkveva yvelaze naklebi intensivobiT daavadda jiSi oSima da 
sacdeli forma #77 (0. . . 2,9%), SedarebiT maRali mimReoba 
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gamoavlines forma #220 (5,0 . . . 10,0%) da #44 (0 . . . 12,0%) maT 
Soris Sualeduria formebi #508 da #123. 
 Fforma #77 gamoirCeva varjis siZlieriTac - varjSi totebis 
raodenobis simmravliTa da totis wliuri nazardiT. totebis 
wliuri nazardis jami, zrdis sawyis etapze (plantaciaSi) 
Seadgens 5,42 m-s (TelavSi) da 8,8 diRmis pirobebSi.  
meTuTeobaSi Catrebuli mravalwliani gamokvlevebis safuZvelze 
dadgenili iqna, rom mcenareze mzardi da aramzardi ylortebis 
Tanafadoba, roca utoldeba 1-s, maSin abreSumis WiisaTvia 
saWiro sakveb nivTierebaTa SemcvelobafoTolSi optimaluria 
da foToli maRali kvebiTi Rirsebisaa (m. Sablovsakaia sa sxv. 
1989), xolo mzardi ylortebis simravle ganapirobebs jiSis 
mosavlianobas. Cvens cdebSi yuradgeba gavamaxvileT, aRniSnuli 
sidideebis cvalebadobaze TuTis axal formebSi rogorc 
zemoTaRniSnuli cxrilis cifrobrivi masalebis analiziT 
irkveva sakontrolo jiSebs gruziasa ad oSimas mzardi da 
aramzardi ylortebis Tanafardoba 0,66 da 0,7-sm Sedagens 
(Sesabamisad), xolo TuTis axal formebSi igive maCvenebeli 
cvalebadobs 0,78-dan 1,06 –is farglebSi, anu ufro uaxlovdeba 
optimalur sidides, am mxriv gamoirCeva forma #77 Tbilisis 
pirobebSi da #44; #508; #220 Telavis pirobebSi. TuTis foTlis 
yuaTianoba aris jiSuri Tviseba, magram igi garkveulad 
ganpirobebulia niadaguri kvebis pirobebiTac. am mxriv 
TelavSimzardi TuTis formebi ukeTesi maCveneblebiT 
xasiaTdebian, diRmis meTuTeobis bazaSi mozard igive formebis 
mcenareebTan SedarebiT. 
 Amrigad, rogorc cdis Sedegebit irkveva, umTavresi sameurneo 
maCveneblebiT – mosavlianobiTa da daavadebaTa mimarT 
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mdgradobiT #44; #77; #220; #508; #219 da #123 zrdis sawyis 
etapze aRematebian igive asakis TuTis standartul jiSebs 
gruzias da oSimas mcenareTa mosavlianobas. Winaswari 
seleqciuri SefasebiT isini imsaxureben yuradRebas rogorc 
axalijiSTkandidate
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                                                                                  cxrili. 7.3.8 
TuTis axali formebis foTlis mosavlis struqturuli elementebis aRricxvis Sedegebi 
diRomi 2004-2005 w                                                           
# m a C v e n e b l e b i ganzomi
leba 
gruzia 
(sakon) 
#508 
♂ 
#220 
♀ 
#44 
♀ 
#219 
♀ 
 #77 
      ♂ 
#123 
     
1 Stambis diametri sm 7,8 7,7 6,5 5,4 6,1 5,8 6,0 
2 varjSi totebis raodenoba c 6 6 7 7 5 9 6 
3 ertwliani totis sigrZe sm 88,3 89,5 91,2 112,1 101,5 98,2 97,6 
4 erTi xis wliuri nazardi m 5,29 5,37 6,39 7.84 5,07 8,84 5,85 
5 kvirtis raodenoba totze c 18 25,1 26,2 23,4 24,6 25,8 30,0 
6 muxlTSorisis manZili sm 5,0 3,7 6,0 4,8 5,0 4,0 5,0 
7 mzardi ylortebis raodenoba c 10,7 16,8 16,0 13,0 12,6 13,6 10,3 
8 aramzardi ylortebis raodenoba c 16,2 18,0 18,3 15,7 16,0 12,8 12,6 
9 mz./aramz. ylortebis Tanafardoba  0,66 0,9 0,88 0,85 0,78 1,06 0,80 
10 mz. ylortis 1c. foTlis masa g 1,96 1,77 1,58 1,55 2,83 1,61 2,82 
11 aramz. ylortis 1c. foTlis masa g 1,05 0,91 0,79 0,83 1,22 1,05 1,73 
12 1 foTlis saSualo masa g 1,51 1,34 1,18 1,25 2,02 1,28 2,27 
13 foTlis mosavali 1 xidan kg 5,06 4,0 4,26 4,75 5,71 6,20 7,6 
14 foTlis raodenoba 1m totze c 88,8 77,1 126,0 103,0 74,0 171,5 88,3 
15 foTlis firfitis zom sm 18,1/10,5 15,9/12,6 13,9/9,6 14,8/11,7 17,2/13,3 13,1/11,3 17,5/15,6 
16 Yyunwis zoma sm 3,2 3,8 3,5 4,1 3,3 3,0 4,0 
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                                                                                  cxrili. 7.3.9    
TuTis axali formebis foTlis mosavlis struqturuli elementebis aRricxvis Sedegebi 
Telavi2004-2005 w 
   
# m a C v e n e b l e b i ganzomileba GoSima 
(sakon)♂ 
#508 
♂ 
#220 
♀ 
#44 
♀ 
#219 
♀ 
#77 
♂ 
#123 
♀ 
 
1 Stambis diametri sm 4,1 5,0 7,3 6,2 6,5 5,7 6,1 
2 varjSi totebis raodenoba c 5,7 5,2 5,8 5,4 5,0 6,2 6,7 
3 ertwliani totis sigrZe sm 69,2 60,1 78,7 80,5 93,3 87,5 78,1 
4 erTi xis wliuri nazardi m 3,94 3,12 4,56 4,34 4,66 5,42 5,23 
5 kvirtis raodenoba totze c 21 25,2 25,6 24,0 23,8 25,1 29,9 
6 muxlTSorisis manZili sm 5,2 4,6 6,3 5,2 5,3 4,1 4,9 
7 mzardi ylortebis raodenoba c 13,1 18,9 16,7 15,2 13,5 12,4 12,0 
8 aramzardi ylortebis raodenoba c 18,8 19,1 17,5 16,2 15,8 14,4 15,2 
9 mz./aramz. ylortebis Tanafardoba  0,7 0,98 0,95 0,9 0,85 0,86 0,78 
10 1 foTlis saSualo masa g 1,7 1,8 1,6 1,6 1,7 1,5 1,8 
11 foTlis mosavali 1 xidan kg 3,7 5,7 4,7 5,2 3,9 6,8 5,4 
12 foTlis raodenoba 1m totze c 65,5 84,6 135,7 92,5 74,4 160 92,2 
13 foTlis firfitis zom sm 13,2/11,0 15,7/11,8 12,9/9,5 15,1/12,0 16,8/12,9 13,8/12,5 17,6/15,4 
14 Yyunwis zoma sm 3,3 3,7 3,6 3,9 3,2 3,4 3,6 
15 daavadebis intensivoba (saSualo) % 1,0---1,5 0---3,3 5.0--10,0 0---12.0 0—7,4 0—2,9 0---3,5 
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7.4 თუთის ახალი პერსპექტიული ფორმების ფოთლის ხარისხის 
შესწავლის შედეგები 
   TuTis foTlis xarisxi aris ZiriTadi sameurneo maCvenebeli da 
igi gulisxmobs Tu ra raodenobis abreSumis parkis mosavlis 
miRebaa SesaZlebeli erT heqtar plantaciidan. igi mravali 
faqtoriTaa ganpirobebuli. foTlis xarisxze gavlenas axdens 
niadagobrivi da ekologiuri faqtorebi, agroteqnikuri foni, TviT 
jiSis potenciuri SesaZleblobani da sxva. 
    meabreSumeobaSi foTlis xarisxis Seswavlas arsebiTi 
mniSvneloba eniWeba misi specifikurobis gamo, igi mniSvnelovan 
gavlenas axdens TuTis abreSumxvevias zrda_ganviTarebasa da 
abreSumis masis dagrovebaze. TuTis foTlis xarisxi moicavs 
foTlis kvebiT Rirsebas da produqtiulobas. foTlis kvebiTi 
Rirseba Tavis mxriv ganisazRvreba foTlis SeWmadobiT da 
yuaTianobiT, romelic jiSuri maxasiaTebelia da damokidebulia 
foTlis fizikur Tvisebebsa da qimiur Sedgenilobaze. foTlis 
kvebiTi Rirseba icvleba gazafxulidan Semodgomamde. rac 
damokidebulia mcenaris zrda_ganviTarebis pirobebsa da foTlis 
fiziologiur simwifeze. amitom meTuTeobis praqtikaSi miRebulia   
foTlis xarisxi Seswavlili iqnes abreSumxvevias gamokvebis 
periodSi. cda Catarda meabreSumeobis s/k institutSi. 2004 wels, 
foTlis xarisxi gansazRvruli iqna biologiuri meTodiT – 
abreSumis Wiis sacdeli gamokvebis CatarebiT. Gamoikveba Wiis jiSi 
diRmuri-3. Mme-4 asakidan 100 cal Wias 4 ganmeorebiTa da 1 
sarezervo partiiT vkvebavdiT winaswar gansazRvruli jerebisa da 
kvebis normebis dacviT. foToli eZleoda woniT 1 kolofze 950 
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kg._foTlis angariSiT. daculi iyo kvebis normebi: me-4 asakSi 300g 
100 Wiaze da me-5 asakSi 1500g. piralelurad foTlis nimuSebs 
viRebdiT da vsazRvrvdiT foTolSi tenis da gamSrali 
nivTierebebis Seemcvelobas woniTi meTodiT, agreTve ganvsazRvreT 
foTlis Wknobis siswrafe dinamikaSi. 
 Yyvela sasicocxlo procesi romelic Wiias organizmSi 
mimdinareobs dakavSirebulia im sakveb nivTierebaTa xarjvasTan 
romelic foTlidan miewodeba. WiisaTvis mTavari sakvebi 
nivTierebaa foTolSi arsebuli cila da wyalSi xsnadi 
naxSirwylebi. cilis mniSvneloba gansakuTrebiT didia abreSumis 
WiisaTvis, radgan mis organizmSi cilis sinTezi mimdinareobs 
didi raodenobiT, ramdenadac abreSumis parki warmoadgens 
cilovan produqts. amdenad cilebis rogorc energetikul masalis 
mniSvneloba uaRresad didia da SeuZlebelia am mxriv misi Secvla 
sxva raime sayuaTo nivTierebebiT. 
   TuTis foTolSi mniSvnelovania wyalSi xsnadi naxSirwylebis 
raodenoba, wyalSi xsnadi naxSirwylebidan TuTis foTolSia 
glukoza, fruqtoza, saqaroza, maltoza da deqstrinebi. 
  mecnierTa mier damtkicebulia, Saqrebi amcireben organizmis 
mier cilis xarjvas da amiT adideben foTlis kvebiT Rirsebas. 
 abreSumis WiisaTvis mniSvnelovania ara marto foTolSi 
arsebuli cilisa da naxSirwylebis absolituri raodenoba, 
aramed maTi urTierTTanafardoba anu rogor xelsayreli 
SefardebaSi xvdebian es komponentebi abreSumis Wiis kuW-nawlavSi. 
foTolSi arsebuli naxSirwylovan Tanafardoba xels uwyobs Wiis 
zrda-ganviTarebas da abreSumis gamosavlianobis gadidebas. roca 
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foToli mdidaria naxSirwylebiT cilas abreSumxvevia iyenebs 
ZiriTadi daniSnulebiT da misi produqtiulobac ufro metia. 
damtkicebulia, rom abreSumis Wiis mier foToli ukeTesad 
moixmareba rodesac maTi Tanafardoba 1:0,72-is farglebSi. 
   abreSumis Wiis kvebis dros uaryofiT faqtorad iTvleba 
foTlis gauxeSeba, rac gamowveulia foTolSi nacrovani 
elementebis dagrovebiTa da imavdroulad wylis Semcvelobis 
gaRaribebiT. maRali nacrianoba amcirebs TuTis foTlis kvebiT 
Rirebulebas. amitom wylis balansi erT-erTi ganmapirobebeli 
faqtoria foTlis kvebiTi Rirebulebas. wyali ara marto area 
sadac mimdinareobs qimiuri reaqciebi da gardaqmnebi, aramed igi 
TviTon monawileobs umniSvnelovanes sasicocxlo procesebSi. 
foTolSi wylis deficitis SemTxvevaSi biologiuri procesebis 
intesivoba ecema. 
  wylis Semcveloba mcenareSi cvalebadia: asakTan, vegetaciis 
periodTan, jiSTan, agroteqnikasTan, sasuqebTan, geografiul 
mdebareobasTan, haeris tenianobasa da morwyvasTan dakavSirebiT.  
   TuTis abreSumxvevia Rebulobs mxolod im tens romelsac 
Seicavs foToli. Wiis organizmSi wylis Semcveloba 80-dan 85%-
mdea da daaxlovebiT aseTive unda iyos misi Semcveloba TuTis 
foTolSic. 
   TuTis axali formebis foTlis sawyisi tenianobisa da Wknobis 
siswrafis Sedegebi warmodgenilia cxr. #7.4.10.-Si, romlidanac 
Cans, rom sakontrolo jiS gruzias foTlis sawyisi tenianoba 
74%-ia, xolo axal formebSi igi icvleba 70%-dan 73,3%-is 
farglebSi. Yvelaze maRali tenianobiT gamoirCeva forma #77, 
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romlis sawyisi tenianobaa 73,3%,  xolo yvelaze dabali 
tenianobiT forma #123, romlis sawyisi tenianoba 70%-ia, rac 
Seexeba Wknobis siswrafes igi gansakuTrebiT swrafad 
mimdinareobs pirvel oTxi saaTis ganmavlobaSi, sakontrolo jiS 
gruziaSi foTolSi teni mcirdeba 4%-iT, xolo axal formebSi 2% 
– 3,5%-iT, yvelaze metad teni mcirdeba forma #129-Si -3,5%-iT, 
xolo yvelaze naklebad forma #508-Si da #220-Si – 2%-iT. 
TiTqmis analogiurad mimdinareobs Wknobis procesi oTxi saaTis 
Semdeg, mxolod sakontrolo jiS gruziaSi mcirdeba teni -1%-iT 
da forma #508-Si -1,2%-iT. danarCen formebSi teni Semcirda 3%-dan 
4%-mde. aRniSnulidan gamomdinare TuTis abreSumxvevias gamokveba 
unda moxdes TuTis foTlis mokrefidan rac SeiZleba swrafad, 
radgan TuTis foTolSi tenis klebasTan erTad mkveTrad ecema 
misi kvebiTi Rirsebac.  
  Seswavlili iqna TuTis foTlis SeWmadoba TuTis abreSumxvevias 
mier; romlis Sedegebi warmodgenilia cxrili 7.4.10- Si. ris 
mixedviTac TuTis foTlis SeWmadobis procentuli maCvenebeli 
TiTqmis Tanabari da damakmayofilebelia, rogorc sakontrolo 
jiS gruziaSi aseve TuTis axal formebSi. mag. sakontrolo jiS 
gruziaSi igi Seadgens 62,6%-s, xolo TuTis axal formebSi 
icvleba 60,4%-dan – 62,4%-is farglebSi. SeWmadobis yvelaze 
maRali maCvenebeli dafiqsirda forma #508-Si -62,4%,xolo dabali 
forma #123-Si. aRniSnuli garemoeba gamowveulia imiT, rom 
foTlis sawyisi teni - forma #508-Si iyo 73%, xolo forma 
#123_Si 70%, xolo Wknobis siswrafe Seadgenda forma #508-Si 1,7% 
da forma #123-Si 2,9%.-s                   
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                                                 cxrili #7.4.10 
TuTis axali formebis foTlis Wknobis siswrafe da SeWmad 
vargisoba 
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Ggruzia 
sakontrolo 
500 74,0 4,0 1,0 2,0 2,0 1,5 21,0 62,6 26,0 2,6 
#508 500 73,0 2,0 1,2 1,8 2,1 1,4 12,1 62,4 27,0 1,7 
#220 500 71,5 2,0 3,0 2,5 2,5 1,5 22,5 61,1 28,5 2,8 
#44 500 72,2 2,6 3,2 2,8 1,4 1,6 21,6 61,8 27,8 2,7 
#219 500 72,0 3,5 3,0 2,5 4,0 2,0 9,5 61,8 28,0 2,0 
#77 500 73,3 2,6 4,0 2,6 2,6 2,0 26,6 62.2 26,7 3,3 
#123 500 70,0 3,0 4,0 3,0 1,5 1,5 22,5 60,4 30,0 2,9 
 
 
  foTlis xarisxi fasdeba 3 ZiriTadi maCvenebliT: 
1. abreSumis WiisaTvis miwodebuli 1 kg. TuTis foTlidan 
miRebuli abreSumis masiT –(g) _ (foTlis kvebiTi Rirseba; 
2. abreSumis Wiis mier SeWmuli 1 kg. TuTis foTlidan miRebuli 
abreSumis masiT (g) _ (FfoTlis yuaTianob); 
3. abreSumis WiisaTvis miwodebuli dam is mier moxmarebuli 
foTlis urTierTTanafardobiT (%) _ foTlis SWmadoba. 
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aRniSnuli maCveneblebis SeswavlisaTvis gamokvebis Sedegebis 
mixedviT  
 ganisazRvra Semdegi ZiriTadi elementebi: 
     a)gamokvebis periodis xangrZlivoba (dRe); 
b) 100 Wiaze micemuli foTli masa g-Si; 
g) 100 Wiis mier SeWmuli foTlis masa g-Si; 
d) normaluri  parkis saSualo masa g-Si; 
e) domfali parkis, yru da Savi Cxaris raodenoba calobiT da 
gramobiT; 
v) 100 Wiidan miRebuli parkis mosavali g-Si; 
z) 1kg. micemuli foTlidan parkis mosavali g-Si; 
T) 1kg. SeWmuli foTlidan parkis miRebuli mosavali g-Si; 
i) cocxali parkidan haermSrali parkis gamosavali(%); 
k) haermSrali parkis abreSumianoba (%) 
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TuTis axalo formebis foTlis kvebiTi Rirseba 
                                                     cxrili7.4.11 
# maCveneblebi 
gruzia 
sakontrolo 
TuTis axali formebi 
 
#77 
 
 
#123 
1 
gamokvebis xangrZlivoba 
D(dRe) 
29 30 30 
2 
100 Wiaze daxarjuli 
foToli (g) 
1880 1928 1910 
3 1 cali parkis masa (g) 1,87 1,81 1,83 
4 
Wiis sicocxleunarianoba 
(%) 
90.8 92,0 91,3 
5 
1k.Wiidan miRebuli parkis 
masa (kg) 
71,2 69,8 70,1 
6 abreSumis saerTo masa (g) 3,4 3,1 2,7 
7 h/p abreSumianoba (%) 47,22 46,27 38,57 
8 Zafis amoxvevis unari (%) 38,89 40,30 32,86 
9 foTlis SeWmadoba (%) 62,3 63,9 55,7 
10 yuaTianoba (g) 16,3 16,4 18,0 
11 kvebiTi Rirseba (g) 10,1 10,3 11,1 
      
   sakontrolod aRebul iqna maRal produqtiuli jiSi gruzia, 
sacdelad ki TuTis axali formebi #77 da #123 gamokveba 
gagrZelada 30 dRes. Pparkis teqnologiuri maCveneblebi 
gansazRvrul iqna  mebreSumeobis saswavlo-kvleviTi institutis 
teqnologiis laboratoriaSi individualuri amoxvevis wesiT Cveni 
cdis Sedegebi asaxulia cxrilSi #7.4.11 
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  rogorc, cxrilSi motanili cifrobrivi masalis analiziT 
irkveva, gamosacdeli TuTis axali formebis #77 da #123-is-is 
kvabiTi Rirsebis amsaxveli maCveneblebi didad ar gansxvavdebian 
sakontrolo `gruziasagan~ kerZod 100 Wiaze daxarjuli foToli 
sakontrolo jiS `gruziaSi~ Seadgens 1880g. xolo forma #77-Si 
da #123-Si Sesabamisad 1928g. da 1919g.; erTi cali parkis masa 
sakontroloSi 1,87g-ia, xolo forma#77-Si 1,81g. da #123-Si 1,83g. 
forma #77-is foTliT gamikvebili Wiis sicocxlisunarianobam 
Seadgina 92,8%  da forma #123-iT gamokvebilma 91,3% ,jiS `gruzia~-
m ki - 90,8%, yuaTianobiT gamoirCeva TuTis forma #123-is foToli, 
1kg. SeWmuli foTlidan miRebuli iqna 18,0g. sufTa abreSumis masa, 
forma #77-sa da jiS gruzias foTolis yuaTianoba TiTqmis 
erTnairia (16,4g. da 16,3g.) Sesabamisad maRalia misi kvebiTi 
Rirebulebac anu 1kg. micemuli foTlidanmiRebuli iqna 11,1g xami 
abreSumi, sakontrolo variant ki 10,1g. sxva danarCeni ZiriTadi 
maCveneblebic, rogoricaa: erTi kolofi Wiidan miRebuli parkis 
masa, abreSumis saerTo masa, p/p abreSumianoba da parkis amoxvevis 
unari TiTqmis Tanbaria rogorc sakontrolo gruziaSi aseve 
gamosacdel formebSi #77 da #123. A 
 amrigad, Cvens mier gamocdili TuTis formebidan #77 da #123 
garkveul yuradgebas imsaxureben seleqciuri TvalsazrisiT, 
rogorc daavadebisadmi SedarebiT gamZle, stabiluri mosavlis 
momcemi (#77) da maRali kvebiTi Rirebulebis foTlis mqone, 
amitomgmaTzevseleqciabundavgagrZeldes.
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amrigad miRebuli Sedegebis analizis safuZvelze SeiZleba 
gamotanili iqnes Semdegi ZiriTadi  daskvnebi: 
1. TuTis nayofedis saSualo masa da nayofedSi Teslis 
raodenoba ZiriTadad gansazRvravs nayofedidan Teslis 
gamosavlianobas da Sesabamisad Teslis damzadebis da 
SemdgomSi misi gamoyenebis agroteqnikur da ekonomikur 
pirobebs. 
2. TuTis gamorCeuli formebidan #219, #220, #44 da #508   
nayofedSi Teslis Semcvelobis maRali maCvenebliT sakontrolo 
jiS gruziasTan SedarebiT. maRalia maTi gaRvivebis energia, 
romelic meryeobs 89,7-dan 94,4%-is farglebSi da aRmocenebis 
unaric, romelic icvleba 89,9%-dan (forma#220), 98,2%-is (forma 
#44) farglebSi. 
3.  TuTis formebidan miRebuli Teslnergebis gadarCenis unaris 
maCvenebeli sakmaod maRalia da icvleba 84,2% dan 87,7%-is 
farglebSi.  
4. TuTis mcenaris fenofazebis dadgomis vadebis 
prognozirebisaTvis gamoyenebuli unda iqnes atmosferuli 
haeris efeqtur temperaturaTa jami, romelic ganisazRvreba 
sasicocxlo temperaturis nulsa da faqtiur temperaturaTa 
Soris sxvaobaTa jamiT. 
5. TuTis perspeqtiuli formebisaTvis (#219, #220, #123, #508, 
#77, #44) fenologiuri fazebis prognozirebisaTvis, dadgenili 
iqna efeqturi temperatura. (aiTvleba +5°C-is zemoT). 
6. TuTis fenofazuri ganviTarebis periodis mixedviT prognozsa 
da faqtiur vadas Soris gansxvaveba 2-4 dRis farglebSi 
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meryeobs. saadreo formebSi prognozi Tanxvdeba ama Tu im 
fenofazis dadgomis faqtiur vada, xolo sagviano formebSi 
(#123, #220) sxvaoba 4-6 drea. 
7. foTlis mosavlianobis struqturuli analizis meTodiT 
Seswavlam cxadyo, rom formebi #44 da #220, #219 da #77 
gamoirCevian mcenaris saerTo siZlieriT – varjSi totebis 
raodenobaTa da erTi savegetacio periodis ganmavlobaSi 
totebis nazardis jamiT. 
8. totebze mzardi ylortebis simravliT gamoirCevian formebi 
#77 ; #520 ;#220 ;#219 da #44, xolo SefoTlilobis doniT 1m 
totze foTlebis simravliT ki #77 ; #220 ; 
9. forma #77 mcenareebSi mzardi da aramzardi ylortebis 
Tnafardoba 1,06, rac mianiSnebs foTolSi sakveb nivTierebaTa 
optimalur Semcvelobas.Aam mxriv Telavis pirobebi saukeTesoa 
TuTis formebisaTvis #44 ; #508 da #220. 
10. forma #77-is mcenareTa foTlis stabiluri mosavali 
Tbilissa (6,8kg.) da TelavSi (6,2kg.), daavadebaTa mimarT misi 
mdgomareobis arapirdapiri maCvenebelia, infeqciuri fonis 
pirobebSi axalgaSenebuli mcenareebis daavadebis intensioba 
0...2,9%-is faeglebSia.  
11. foTlis sixuWuWiT Telavis bunebrivi infeqciuri fonis 
pirobebSi SedarebiT didi intensivobiT daavadnen TuTis 
formebis@220-sa (5,0—10,2%) da #44-is (0—12,0) mcenareebi, xolo 
saSualo gamZleoba gamoavlines forma #508 da #123. 
12. forma #77 foTlis Wknobis siswrafe saSualod 3,3% 
Sedagens, abreSumis WiisaTvis misi SeWmadvargisoba 63,9%-ia da 
rac 1,6%-iT aRemateba sakontrolos Sesabamis maCvenebels. 
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13. forma #123-is foTlis SeWmadoba 55,7%-ia, magram igi ufro 
yuaTiania, 1kg SeWmuli foTlidan miRebuli iqna 18,0 g. xami 
abreSumi, xolo 1 kg. micemuli foTlidan 11,1 g. rac ramdenadme 
aRemateba standartul jiS gruzias Sesabamis maCvenebles. 
14. TuTis sacdel (#77, #123) da sakontrolo variantebs Soris 
gansxvaveba dafiqsirda Wiis kvebis xangrZlivobiT. sadac 
formebis foTliT gamokvebilma Wiebma caxze asvla daiwyes 
erTi dRis dagvianebiT da Sesabamisad daixarja 48g-iT meti 
forma #77-is  da 30g-iT meti #123-is foToli. 
15. 1 kolofze gaangaiSebiT sakontrolo variantSi miRebuli 
iqna 71,2 kg. abreSumis parki, sacdel variantebSi ki ramdenadme 
naklebi – 69,8 kg.(#77) da 70,1 (#123). 
16. miRebuli parkidan Zafis amoxvevis unarianobiT forma #77 
aRemateba (40,30%), rogorc sakontrolo (38,89%),ise forma #123-s 
(32,86%). 
   sxva bioteqnologiuri maCveneblebis mixedviT sacdeli da 
sakontrolo variantebs Soris arsebiTi sxvaoba ar 
dafiqsirebula. 
17. Cvens mier gamocdili TuTis formebidan miRebuli 
seleqciuri RirebulebiT – nayofedSi Teslis SemcvelobiT, 
mcenareTa zrdis intensivobiT, SefoTlilobis doniT, 
daavadebebisadmi mdgradobiT da foTlis kvebiTi RirsebiT 
gamoirCevian formebi #123; #77; #219; #508 
isini unda CarTnen foTlis mosavlianobis da imunitetze 
seleqciaSi. 
18. forma #44 rogorc uxvadmsxmoiare da gamorCeuli Teslis 
gamosavlianobiT gamoyenebul unda iqnes rogorc Sesajvarebeli 
mdedrobiTi mSobli komponenti hibridizaciaSi. 
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19. TuTis (gviani formebisaTvis #220 da #123 rogorc 
sahibridizaciod, ise foTlis xarixis SeswavlisaTvis (Wiis 
gamokvebisaTvis) unda gamoicados sxva periodi. SesaZlebelia 
forma #123-is foTli umjobesi iqnes abreSumis Wiis 
ganmeorebiT gamokvebisas – foToli gvian uxeSdeba. 
  Cvens mier gamocdili TuTis formebi mniSvnelovani SenaZenia 
TuTis genofondis Sesavsebad aRmosavleT saqarTvelos 
pirobebisTvis. 
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1. TuTis mcenaris fenofazebis dadgomis vadebis 
prognozirebisaTvis gamoyenebuli unda iqnes atmosferuli 
haeris efeqtur temperaturaTa jami, romelic ganisazRvreba 
sasicocxlo temperaturis nulsa da faqtiur temperaturaTa 
sxvaobis jamiT. perspeqtiuli formebisaTvis #44; #77; #123; 
#129; #220 da #508, fenologiuri fazebis prognozirebisaTvis 
dadgenilia efeqturi temperaturebis jami, romlis mixedviTac 
TuTis fenofazuri ganviTarebis prognozsa da faqtiur vadebs 
Soris gansxvaveba 2-4 dRis farglebSi meryeobs. Gansxvaveba 
SedarebiT didia sagviano jiSebisaTvis.            
2. Cvens mier Catarebuli cdebis Sedegebis mixedviT gamovlenili 
iqna yvelaze ufro misaRebi TuTis axali formebi #44; #123; 
#129; #220 da #508, romlebic gamoirCevian uxmosavlianobiT, 
foTlis maRali kvebiTi RirsebiT da sixuWuWisadmi gamZleobiT. 
aRniSnuli formebi gamoyenebuli unda iqnes, rogorc sawyisi 
masala daavadeba foTlis sixuWuWis gamZleobaze seleqciaSi. 
3. TuTis forma #77 unda gamoicados rogorc axali 
jiSTkandidati da momzaddes misaRebu saqpatentze gadasacemad. 
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